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High Speed Corliss Engine With Shaft steam chest, the steam entering it through | steam passage in the valve: 0 is a steam 
+4 y | 
| the pipe Sg. 


Governor. 


The accompanying illustrations, pages 
1, 2 and 3, represent a 20’’x28’ high 


speed Corliss engine, and some of the 
details of the valve motion belonging 
to the same. This en- 


gine has recently been 
built by Messrs. B. W. 
Payne & Sons, Elmira, N. 
Y. The principal new 
feature in the construc- 
tion of this engine will be 
found in the manner of 
controlling the speed of 
the engine, which is ac- 
complished by a shaft 
governor connected to 
the cut-off valves without 
the use of dash pots and 
releasing gear, thus en- 
abling the engine to run 
at high relative speeds, 
and we understand this 
engine to be the first of 
the kind in which a 
shaft governor is used 
in connection with the Corliss type of valve 
motion. 

The two perspective views represent the 
general design of engine. Fig. 1 shows a 
longitudinal section of the cylinder with a 
cross section of valves; and Fig. 2 repre- 
sents a cross section of cylinder and a 
longitudinal section of valves. Similar 


letters represent the same piece of mechan- 














ism in all the illustrations. M/ M represent 
the main valves, and ( C the cut-off valves; 
the latter work inside the former, on the 
same principle as an ordinary cut-off valve 
works on a D slide valve. In Fig. 1 it will 
be seen that the exhaust steam is entirely 
separate from the live steam; S being the 





The valves on the right are shown ina 
position in which they allow the steam to 
enter the cylinder, and the valves on, 
the left are open to the exhaust, allowing 
the steam, after it has done its work, to pass 
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are fastened to the cut-off valve stems V,; 
these stems through the main valve- 
stems, as shown in Fig. 8, and the leakageof 
steam between the stems V and V, is pre- 


cavity at each end of the valve which dis- 
tributes the steam throughout the whole 
length of the steam port in the cut-off 


pass 


valve ; His the exhaust cavity in the main vented by suitable stuffing boxes XX. 
valve. Fig. 8 represents a plan of both the con- 
Fig. 6 represents the connections between nections shown in Figs. 6 and 7. @ repre- 


sents the rocker post on 





ee See - as which the rocker arms 

[ a a a Slice vibrate ; JZ the post for 
LEER PRERE ° r , 

h r the wrist plates W W,; 


and /’ F bearings for the 
valve stems V and VJV,. 
Since similar letters rep- 
resent the like parts of 



































Fig. 2. 


through the exhaust passage, and from 


thence into the exhaust pipe. In Figs. 1 
and 2 it will be seen that the steam passages 
are made as short as possible, and still have 
an ample steam port area. With this ar- 
rangement the clearance is reduced to a 
minimum. The clearance of this engine is 
1.9 per cent. of the piston displacement, 
which is remarkably small, considering the 





the engine, a further de- 
scription is not necessary. 

In this engine, the steam 
and 


























exhaust ports are 
Z, very large, when com- 








pared with the cross-sec- 
tional area of the cylinder; 
the area of steam 
ports being equal to one- 
tenth of the area of the 
cylinder, and the area of 
exhaust port equal to 
one-ninth of the area of 
the cylinder. By the use 
of the Corliss wrist plate, 
which, as will be 
has been retained 


the 

















Fig. 1. 
seen, 
in this 

ports 
are opened very quickly, 


4 and nearly the full boiler 
’ Rahaust Pipe : A oiler 
pressure 


engine, the steam 


maintained 
up to the point of cut-off. 
The openings of the steam 
the‘ main ‘shaft and the main valve. One, ports for the different parts of the stroke 
end of the eccentric rod F, and also one end | are as follows : 
of.the parallel bar or rod 7’, are supported _At_ sloth of the stroke, steam port opening 
by the rocker arm A. The wrist pins on the $” wide by 20” long. 
wrist plate W are connected to the pins in | ant ae oe eo steam port opening 
the small} cranks;V N by the connecting | ** ee 
links LL; the cranks NW are fastened to 
the main valve spindle V. 

The connections between the main shaft 


Is 





At jth of the stroke, steam port opening 
fy’ wide by 20” long. 

At 3 of the stroke, steam port opening 1}’’ 
wide by 20” long. 
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relation that the bore of the cylinder bears 
to the length of the stroke. Fig. 3 represents 
an outside view of the main valve; Fig. 4, 
a longitudinal, and Fig. 5 a cross section of 
thesame. This valveis balanced similar toa 
Richardson balanced slide valve, and plainly 
shown in the illustrations. In Fig. 5, P is the 





At ths of the stroke, steam port opening 
13’’ wide by 20” long. 
During the time that the crank travels 


and cut-off valve are shown in Fig. 7, and 
are similar in character and arrangement to 
those in the former figure. In Fig. 7, /, is 
the eccentric rod; 7’, the parallel bar or through 105 degrees, a full exhaust opening 
rod; W, the wrist plate; ZL, Z, the links; is obtained, and through 120 degrees the 
N, N, the small cranks, and V, V, the exhaust opening is equal to one-twelfth of 
cut-off The cranks V, , the cross-sectional area of cylinder. The 


valve stem. 
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main valve is set to cut off at three-quarters 
of the stroke, and with the cut-off valve, the 


point of cut-off can be varied anywhere be- | 
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Steel Car Axles. 


By Jonn Corrin, JOHNSTOWN, Pa. 


tween the beginning and three-quarters of | 


the stroke. 

The cut-off valve is actuated by the shaft 
governor, and its quick action is due to the 
position of the small cranks NV,, Fig. 7, and 
the use of the wrist plate W,. 

With these cylindrical valves several ad- 
vantages are gained, for instance: In this 
class of valves with connections as shown, 
the lap must be comparatively very large 
for given cut-offs, and this large amount of 
lap will greatly promote the durability and 
tightness of the valves. These valves can 
be readily lubricated, and the wear of the 
connections, even if this wear amounts to ,\, 
of an inch, will not have 
any appreciable bad effect 
on the valves. 

Also with this kind of 
vaive gear simplicity is pro- 
moted, and at the same time 
it combines the best points 
of a first-class Corliss, and 
those of good slide valve 
engines. The shaft governor, 
in addition to giving close 
regulation, is not subject to 
being thrown out of duty by 
breaking of belt or gearing; 
it has at all times rigid and 
direct connection with the 
regulating mechanism. With 
the comparatively — short 
stroke, the cylinder conden- 
sation, it is claimed, is re- 
duced, which means a saving 
of fuel. The high rotative 
speed of the engine enables 
the builders to reduce the 
space it occupies ; it also 
enables them to reduce the 
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first cost of engine and countershafting. On 
the whole we believe it is safe to say that 
Messrs. B. W. Payne & Sons have succeeded 
in bringing out a very simple, very heavy 
and substantial Corliss engine, in which 
the shaft governor is successfully applied ; 
an engine which may be run at a very high 
speed, and whose speed is not limited by the 
valve gear; also, on account of having a large 
range of power, it is suitable for establish- 
ments in which the work to be done is very 
variable ; and is especially well adapted for 
other establishments in which the work is 
constant, as the engine is designed for long- 
continued runs. 


Pe 

A correspondent is desirous of knowing 

what temperature maintained in a well- 

ventilated room will prevent the rusting of 
polished articles of iron and steel. 





Fig. 5. Section througha b 


| business, should not be content with mak- 


|A PAPER PRESENTED AT THE PHILADELPHIA 


MEETING OF MECHANICAL ENGINEERS. 
The adoption of steel axles has been 
| looked at too closely from the point of first 
‘cost. The car and railroad companies have 
| tried to get axles which meet their specified 
|requirements as cheaply as possible, and 
| the manufacturers in their turn have aimed 
|to meet these requirements as cheaply as 
' possible with no concern whatever about 
| the life of the axles after the railroad or car 
| companies had once accepted them. The 
|manufacturer in this as in other lines of 
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best determined by the steel maker, and he 
who gives the most care and study to this 
part of the business, will have the greatest 
reward. 

The ingot should be of sufficient size to | 
insure a thorough working of the metal in | 
blooming. As this paper discusses more 
especially the treatment of axles after they 
have been forged, the theory will be re- 
viewed in brief on which the treatment is 
based. 

Carbon exists in steel in two principal 
states, hardening and non-hardening. These 
terms are chosen because they do not con- | 
flict with any advocated theory of carbon. 
Hardening carbon is that form of carbon 
found in steel which has been hardened, #.e., | 
heatedto a high red heat and quenched in 
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expounded by him in an article in the first 
number of Jern Kontoret’s Annaler for 
1885, also translated in ‘‘ Stahl und Eisen,” 
Nov., 1885, and again in U. 8S. Ordnance 
Construction. Note 37. The writer re- 
viewed this theory more fully, and gave 
some corroboratory facts, in a discussion of 
Mr. Metcalf’s paper before the American 
Society of Civil Engineers, April, 1887. 

Further observations which have been 
made, bearing directly on this subject, are: 

1. The chemical energy of the change of 
carbon is commensurate with the amount of 
carbon present. 

2. The work to be done in breaking up 
the crystals is commensurate with their 
size, and is somewhat modified by the 
character of the crystallization. These 
statements would seem to be 
axiomatic, yet as each step 
in our path of reasoning 
should be lighted and con- 
firmed by experiment, the 
facts should be given which 
confirm them. A steel bar 
containing .50 per cent. car- 
bon was heated to a high 
temperature and cooled. Its 
fracture then was coarsely 
crystalline. It was then heat- 
ed to temperature W (which 
is the refining temperature 
spoken of by Mr. Metcalf) 








and cooled in water. Its 
fracture was almost amor- 
phous, no crystal forms 
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being visible by the naked 
eye. A bar of steel of .20 per 
cent. carbon was then treated 
inthe same manner through- 
out; the result was a frac- 
ture fine in places, but in 
general presenting outlines of 
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Fig. 4, Section throughe d 





Hien Sprep Cortiss Enuine.—SkE Paae 1. 


ing his work good enough to fill the specified 
requirements, but should look to future 
reputation. He should judge what consti- 
tutes good work, and if he thinks in filling 
a given specification he is making a poor | 
quality of work, he should refuse to work | 
under it. In all cases where steei has been 
used in the arts, the maker and user have 
had to co-operate to establish the right 
quality, and the problem has generally been 
solved by the maker, the standard of quality 
of the product being maintained by tests 
made under the supervision of the buyer. 

It is generally admitted that open-hearth 
steel] is a better material for axles than Besse- 
mer metal, because itis more uniform and has 
more ductility for a given elastic limit and 
ultimate strength. The chemical qualities 





and particular mode of manufacture are 


water. Non-hardened carbon is that form | 
of carbon found in steel which has been | 
heated toa red heat and slowly cooled. 

If steel be heated to a certain tempera- | 
ture, W, nearly all its carbon changes to 
hardening carbon, and the change is quite 
sudden. If the steel be cooled slowly from 
the temperature W, the carbon remains in the | 
hardening state until a somewhat lower 
temperature V is reached, when it beginsto 
change to non-hardening carbon. This 
change is somewhat slow, so that if the 
steel be suddenly cooled in water, there is 
not time for the change to take place, and 
the result is hardened steel. There is a 
certain chemical force in the change of 
carbon which causes a breaking up of the 
crystals, when the change is from non- 
hardening to hardening. 

The above is the theory of Brinell, ably! 





| water, 


| the 


|non-hardening state, 


the crystal forms of the size 


of the original crystals. 
again to temperature W and cooling in 
the fracture was as fine as in the 
first case, the reason of this being that in 
second treatment it had exactly the 
same amount of carbon energy to act on a 
less stubborn structure. 

3. While the carbon is changing to its 
a force exerted 
which has a tendency to break up crystal- 
lization. Its observed effect is to cause a 
darker colored fracture, owing to the crys- 
tal faces being dull, each face having small 
particles adhering to it, rent from the face 
of its neighbor, showing that there must 
have been an interchange or an interlocking 
of molecules, rendering the cohesion be- 
tween the faces very great. As there are as 
many striking phenomena manifested in the 
change of hardening carbon to non-harden- 


Heating this bar 


is 
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ing, as in the change from non-hardening to 
hardening (among them being the re-heat- 
ing, re-expansion and temporary weaken- 
ing), it would seem that there was as much 
force exerted tending to break up crystalli- 
zation as when the change is the other way, 
and the probable cause of its not doing so as 
completely, is that more resistance to de- 
struction is offered by the colder crystal. 
While steel is cooling, the carbon begins 
to change to the non-hardening state at a 
dark red heat, and it would appear from the 
phenomenon of water annealing that it had 
nearly all changed before the steel ceased to 
show red in the dark; on the other hand, if 
a piece of steel be hardened and then heated, 
its carbon begins to change its state at a 
quite low heat (some change having taken 
place at a faint straw-color), and when a 
heat is reached which shows red in the 









prisms have been taken out, with dull faces, 
but on breaking them they were found to 
be composed of innumerable smaller crys- 
tals, or, it may be, interspersed with irregu- 
lar cleavage planes running in all directions. 
The tendency may be toward true crystalli- 
zation, and, as far as can be judged, the 
smaller crystals may be perfect, but many 
of the so-called large crystals are composed 
of smaller ones with coincident faces, and 
there seems also to be a tendency to separa- 
tion between some of the faces. What kind 
of material (if any) lies between the faces, I 
do not know; but if they are separated by 
a material distinct from the body of the 
crystal, there seems to be a fight for this 
material. Be that as it may, the relation be- 
tween different crystals and different faces 
of the same crystals, seems to be different, 
for as the cooling progresses to the point 


: : 
| dency to crystallization while cooling, but | 


at temperatures below a white heat there 
appears to be a maximum crystallization 
for each temperature ; this has some excep- 
tions. 

7. At a white heat steel becomes nearly, if 
not quite, amorphous; if cooled quickly 
from this heat the crystals are fine; for, be it 
remembered, it takes time for all crystalsto 
form. They become larger as the cooling is 


relative cohesion between 





causing cleavage surfaces ; the exception to 
|this being where the steel is heated to a 
| very high white heat and allowed to cool 
very slowly through a period extending over 
| weeks. 

| 8. If steel, with a sufficient amount of 
carbon, be heated to temperature W, and 












































dark, perhaps the greater portion of it has 
changed. So it will appear that the greater 
amount of carbon may change to non- 
hardening carbon at two widely different 
temperatures; and if advantage is to be 
taken of this change to assist in breaking up 
crystallization, and if the previously stated 
surmise be correct, that the colder crystal is 
more stubborn, it would follow that the | 
best way to utilize this change would be at 
its higher temperature. 

4. If steel be cooled very slowly from a| 
molten state, cubical crystals are formed, | 
with little cohesion between their faces, each | 
crystal in itself appearing amorphous ; but 
in an ordinarily cooled steel ingot, it is very 
difficult to observe any well formed cfys- 
tals, the irregular plane surfaces appearing 
more like cleavage planes than like faces of 
crystals. What appeared to be well formed 
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| where the carbon changes to non-hardening 


carbon, the effect will be to make only some 


of the faces dull, the others remaining 
bright. The amount of carbon present de- 


termining the color of the fracture by this | 
action. 

5. All crystallization takes place above 
temperature V, for if a piece of steel in 
which its carbon is in the non-hardening 
state be heated to temperature V and cooled 
in any manner, and any number of times, 
no change will be observed. The exception 
should be made, however, of that struc'ure 
which takes place where a moderate heat is | 
maintained for a long period of time extend- 
ing into weeks or months. 

6. If steel be heated to temperature above | 
W, its crystallization is in the most part de- 
termined by the temperature, and occurs 
while heating, not because there is no ten- 
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slower, up to a maximum size, after which | 
the further effects seem to be to change the 
different faces, | 
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It was said above that the further effect 
of slow cooling after the maximum size of 
crystals was reached, was to change the re- 
lation between the crystal faces. While this 
is believed to be true in the main, it would 
seem that this changed relation commences 


| before the maximum size crystal is reached. 


This conclusion has been reached not from 
direct reasoning from any one fact, but from 


‘the circumstantial evidence of many obser- 


vations, any one of which might bave had a 
different interpretation. 

9. If a small bar of axle steel be heated 
to temperature W and cooled rapidly as 
possible in water to temperature V, and then 
allowed to cool slowly until cold, it will give 
a perfectly amorphous fracture ; no crystal 
nor crystal form will be visible under the 
most powerful glass. It will be very tough 


‘and ductile, and have a very high elastic 
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See Page 1. 


becoming amorphous thereby, be 
cooled, a certain amount of crystallization 
takes place while it is cooling to V. 
slower the cooling the larger the crystals 
up to a maximum size; the 
effect of slow cooling, as in the 
just cited, being te change the relation be- 
tween the crystal faces. This is illustrated 
by cooling a piece just quickly enough from 
W to V, to attain the maximum size of crys- 
tals, and then further slowly cooling it. 
The crystal faces willinterchange molecules 
during the change of carbon to non-harden- 
ing state, so that all faces will be dull. 

Again, cool a pie@e from the same tem- 
perature very slowly throughout, and some 
of the faces will be bright, showing that 
there must have been a different condition 
existing between these faces the 
change of carbon commenced. 


before 


then 


The | 


further | 
case | 











jlimit. This result is not entirely attainable 
in an axle, because it is impossible to cool 
itas rapidly asa small bar, but it can be 
approached, and the more closely the better 
the product will be. 

The company with which I am connected 
| has adopted the process of treating its axles 
as follows: After forging, they are cooled 
completely, so that the carbon will be in the 
non-hardening state; they are then heated 
until the temperature is reached at which 
the carbon changes to its hardening state ; 
the time of so heating them being a little 
over an hour; the result of this change of 
carbon being to break up the crystallization 
completely, and put the steel in an amorph- 
They are then cooled as rapidly 
as possible to a temperature somewhat be- 


ous state. 





| low 


| in the open air. 


V, and the subsequent cooling is done 
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The apparatus consists of a furnace which 
will hold about twelve axles, with a charg- 
ing door on one side and a drawing door on 
the other. Every time an axle is drawn, all 
those in the furnace are rolled forward and 
a cold one charged at the rear. In front 
of the furnace is a long bosh filled with 
water and provided with a submerged jet 
pipe, over which is suspended a cradle pro- 
vided with driven friction wheels; the axle 
is rolled out of the furnace on to these 
wheels, the friction of the wheels setting 
the axle in rapid rotation. The cradle is 
then lowered below the surface of the water, 
while at the same time a valve is automati- 
cally opened in the water-supply pipe to 
allow the powerful submerged jets to play 
on the revolving axle. In a few secondsthe 
cradle is raised, carrying with it the revolv- 
ing axle above the surface of the water. 
The axle is then picked up by a little jib crane 
and deposited on the cooling bed. There is 
still enough heat remaining in the interior 
to bring its whole mass to a dark red heat in 
the dusk. When it is put on the cooling bed, 
advantage is taken of a wonderful property 
of steel which has been heretofore explained 
by the writer, that when its carbon is chang- 
ing its state a steel bar is very weak and 
most easily bent. As the axles are delivered 
on the hot bed, most of the carbon is in the 
hardening state, for though the temperature 
is low enough, there has not been time 
enough for achange. The bed is constructed 
of ‘‘I” beams, bolted rigidly together to 
conform nearly to the shape of the axle, but 
with the central part of the bed a little low. 
The axle is rolled on this bed, and the bends, 

.if any, are detected, when pressure being 
brought to bear on the high part by a simple 
hand lever, the axle is easily straightened. 
If one of these axles, after it is cold and its 
carbon is in the non-hardening state, be re- 
heated to the same temperature at which it 
was previously straightened, it is found im- 
possible to bend it with the same pressure, 
because there is no change of carbon. 

In the Jron and Steel Institute Journal, 
1879, is a paper by Mr. Thomas Wrightson, 
in which he shows that By repeatedly heat- 
ing a bar of wrought-iron, and cooling it in 
water, it continually shortened, and _ its 
specific gravity was continually decreased 
until after fifty heatings and coolings, it had 
changed 1.02 per cent. 

Prof. G. G. Stokes, F. R. 8., advanced 
the theory for this phenomenon which has 
been universally accepted, that in the first 
stages of cooling, the shrinkage of the crust 
over a center whose body only slightly 
changed, brought abouta condition in which 
a smaller surface amount of crust had to 
hold the same amount of material, and it 
merely put itself into the best shape to do 
so, shrinking in length and enlarging in 
diameter; and that when the center began to 
contract, the outside, being cold and rigid, 
resisted its contraction and held it 
what in permanent expansion. 


some- 


It is to be regretted that we have no data 
from similar experiments on steel, for it 
might be that the existence of slag or other 
foreign matter made such a_ behavior 
possible. I call attention to this paper and 
the theory of Prof. Stokes merely to show 
that it has no bearing on the axle treatment 
described, for while in the first stage of cool- 
ing, the result may be the same, the axle 
may get a little shorter and a little larger ; 
but in the second stage of cooling, the out- 
side and center come to nearly the same 
temperature long before the greatest amount 
of contraction occurs, and at no time is the 
outside crust rigid enough to much resist con- 
traction of the interior. Axles as they come 
from the forge are irregular. Different 
axles and different parts of the same axle 
are forged at different temperatures and 
must of necessity be so, where the form 
is the principal point of attention of 
the forger. The parts forged below tem- 
perature W having a fine structure, while 
the parts forged at higher temperature have 
a coarser structure with bright cleavage sur- 
faces; this bad structure being worse as the 
heat is greater. I donot wish to be under- 
stood as thinking that a fine structure at- 
tained by forging at atemperature below W 
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is desirable, for it is somewhat to be avoided 
as producing uncertain results, especially in 
hammered work. On the contrary, itis a 
dangerous plan to forge below temperature 
W, and if forged at temperature W the bad 
effect of slow cooling to Vis met. There- 
fore, I cannot see how an axle can be forged 
so as to leave it in the best structural con- 
dition. If every part could be forged at 
exactly temperature W, however, the best 
‘results would be obtained. The subsequent 
treatment described corrects bad structure 
due to forging, the result being a uniform 
product, for the men become skilled in 
judging the correct temperatures, and their 
only object of work is the production of the 
best structural condition. This process was 
put in operation on December 15, 1886. 
Very soon after this a series of tensile 
tests were made, the report of tests be- 
ing signed January 12, 1887. It is supposed 
the axles from which the tests were taken 
were treated within two weeks after the 
process was put in operation. Six axles 
were tested, two test pieces being cut from 
each one. Tests marked ‘‘O” were cut as 
near the outside as possible ; tests marked 
‘““$” were taken so that the axis of the test 
piece fell midway between the outside 
and center; all tests were cut from the 
wheel seats, which were 5}’’ diameter. The 
test piece being 8’’ long between fillets and 
5’’ diameter, the following is the result : 








Nectic lTTttmata | Hlonga-| Reduc- 
Mark. poy Hr tion in 8 tion of 
cb gin. | inches. Area. 
OP ccicces} SIO 85,180 E ‘ 
ee re 42,370 83,120 13.7 16.5 
Ovedesssvs 44,990 92,320 16.9 33.2 
Re sis eeuoee 16,940 95,600 16.4 28.7 
oO. 41,080 88,670 | 183 | 387.3 
re 13,680 89,640 14.5 23.7 
BCS Er 13,030 86,600 20.0 
Ss 414,000 87,860 14.0 
': PORE 410,100 86,510 16.5 
; 39,120 80,900 18.0 
Oo. 10,260 88.740 16.0 28.1 
ess cameos 10,750 88,680 13.7 21.7 


These results are given to show generally 
the high elastic limit of steel’ subjected to 
this process, without loss of elongation. It 
must be remembered that the tests were 
made when the process was first started,and 
before the men had acquired the skill which 
they now and that they have 
acquired more skill and do better and more 
uniform work is proven by the better results 
attained by the drop test. It is to be re- 
gretted that we have not made recently,a 
regular of tensile tests like the 
above: the single tests we have made from 
time to time showing better than the above, 
but are not quite comparable, being made 
on P. R. R. Standard Test Piece. 

Particular attention should be called to 
tests recently made from an axle; the axle 
was cut in two, one-half of it alone being 
toughened. Tensile test pieces were cut 
from each half, 4 inches, between fillets, 
.505” diameter. The following is the result 


possess ; 


series 


of tests: 
‘octio timate | blonga- Reduc- 
_ nels tion in 4 tion of 
. . incnes. Area. 
Untough- 
ened....| 30,000 71,520 24.5 51.5 
Toug h- ! 
ened... 44,000 72,020 24.07 57.2 


As these tests were part of a fatigue ex- 
periment, transverse tests were also made 
with proportionate results. The tests are 
remarkable as showing the same properties 
throughout, except elastic limit; the tough- 
ened piece being 46.6 per cent. higher than 
the other in this respect. As great as this 
percentage is, it is not enough to measure 
the superiority of the toughened piece of 
steel. The untoughened piece was coarse 
crystalline, with bright cleavage surfaces 
and had that structure which breaks very 
easily on sudden shock, while the toughened 
piece would not break under a blow of any 
character until it had been distorted enough 
to account for breakage @om the data of the 
tensile test. The above statement is one 
hard to substantiate by actual experiment 
on any apparatus now used for testing, but 
Iam convinced from ‘what I have observed, 





that it is true. Some evidence corrobora- 
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tive of this will follow. While the result of 
these tests are fresh in your minds, I wish to 
point out the manifest absurdity of estima- 
ting the qualities of axle steel from the ulti- 
mate strength. and elongation. 

These properties seem to be in a great 
measure independent of the structural ar- 
rangement. Axle steel being a ductile ma- 
terial, some considerable elongation will al- 
ways occur, and the effect of this seems to 
be to elongate the crystals and increase 
their cohesion, so that after the elastic limit 
is passed, the further properties seem to be 
the same. It is an erroneous supposition 
that a quick, sharp blow develops crystals, 
based on the observation that a piece of iron 
will sometimes show a crystalline structure 
when broken by a quick blow, and be 
fibrous under a different breaking blow. The 
crystals or cleavage planes exist prior to the 
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blow ; a quick blow will break them apart, 
but the slow blow will not. This is proven 
by etching. A steel axle may break from a 
blow received in throwing it off a car, and 
yet test pieces cut from the broken ends 
give an ultimate strength and elongation 
above that required by our great railroads. 
Isita wonder, then, that such steel isthought 
to be a treacherous material? As the com- 
parative elastic limit is the best indication 
of a good structural arangement, and is the 
property on which all load calculations 
should be based, more satisfactory results 
can be obtained by incorporating the elastic 
limit in the specifications. A suggested 
specification for axles, based on the tensile 
test, is as follows, viz.: Cut the tests as P. 
R. R. does, § inches diameter, 2 inches be- 
tween fillets midway from outside to center 
of axle, half in journal and half in dust 
guard bearing. The elastic limit should be 
high enough to insure a good structure, but 
not out of the easy reach of the careful man- 
ufacturer: say 35,000 pounds. Do not spec- 
ify the ultimate, but put the elongation at 


fifteen per cent. These would be lower 


| limits, but one of these properties should be | 
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higher than this, as 35,000 pounds elastic 
limit and 15 per cent. elongation in a 2 inch 
specimen might be obtained in a quite infe- 
rior quality of steel. To insure the general 
quality of the steel being good, require that the 
elastic limit in pounds, multiplied by the 
elongation in per cent., should exceed 700, 
000. The result of the test would then have 
to be above one of the following sets. 


ELASTIC LIMIT. PER CENT. OF ELONGATION. 
35,000 20.00 
36,000 19 45 
37,000 18.92 
38,000 18.43 
39,000 17,95 
40,000 17.50 
41,000 17.08 
42,000 16.67 
43,000 16.28 
44,000 15.91 
45,000 15.56 
46,000 15.22 


The manufacturer to furnish 101 
axles for every 100 ordered, one 
axle being a test axle. If the first 
test fail, another test to be cut from 
the same axle or from another at 
the option of the buyer. If the 
second test fail, the 100 axles to be 
rejected. If tests are cut from two 
axles, only 99 to be paid for in case 
of acceptance. 

A substitute test is suggested, 
for it would be a hardship to the 
manufacturer to work under such 
high specifications where a single 
test might fail from no fault of 
quality of material; for be it re- 
membered, a shoulder in the forg- 
ing falls midway in the test. 

In proposing the above test, it is 
not recommended as superior to the 
drop test, for a good drop test is the 
best measure of the quality of an 
axle. The weight and fall of the 
drop can be arranged so as to bring 
out all the weak points of an axle. 
The P. R. R requirements on steel 
axles 43’ diameter at center, are 
five blows at twenty-five feet of 
a 1,640 pound weight, striking mid- 
way between supports three feet 
apart, axle to be turned over after 
each blow. 

When the toughening process 
was adopted at the Cambria works, 
a series of continued tests were 
commenced, which consisted in 
striking the test axle forty-five ad- 
ditional blows, making a total of 
fifty blows, cooling the axle cold 
with water between each six blows, 
with the following results: Only 
three axles in all have failed under 
the inspection test, all of these be- 
ing toughened during the first 
month of working the process, and 
before the men were skilled in it. 
The percentage of axles which have 
broken under fifty blows, including 
the three which 
less than the percentage of rejection 


broke on inspection, is 
on 
the inspection before adopting the process. 
and this is continually becoming less, as of 
the last thirty-two axles tested none have 
broken, all having had fifty blows, one im- 
mediately before this breaking on the forti- 
eth blow. I have the record of only one 
axle carried beyond the fifty blows to break- 
age; this broke on the one hundred and 
twenty-first blow. 

—_—_ 
Improved Power Mortising Machine, 


The machine illustrated herewith is one 
built by C. B. Rogers & Co., Norwich, 
Conn. It is a quick-working machine, 
designed expressly for sash, door and blind 
work. 

It has a new pattern of reverse motion 
that is automatic and simple, the chisel 
being reversed each time the bed drops. 

The bed is raised and lowered to any de- 
sire@ position by means of the hand screw 
in front, and the throw of the treadle has 
four changes by means of a cam under the 
front end. 
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A New Principle in Steam Piston 
Packing. 





By Joun E. Sweet, SyracusE, New YorK. 


A PAPER PRESENTED 
MEETING OF 


AT THE 
MECHANICAL 


PHILADELPHIA 
ENGINEERS. 





So far as is known to the writer, wherever 
pistons have been packed to prevent the 
escape of steam (except in the case now to 
be described), the object has been accom- 
plished ‘by forcing the hemp or rings, or 
whatever was used, against the surface of 
the cylinder. That’ this system has been 
perfectly satisfactory in thousands of cases 
is undeniable ; that it has not always been 
satisfactory is equally undeniable. That 
nearly all sorts have been satisfactory in 
certain cases is probably true, but that any 
one sort has always been satisfactory, no 
one, I guess, believes, except makers of that 
particular sort. That the principle em- 
bodied in the new plan will always work 
right is not at all likely, but will, in many 
cases, I believe, where others have failed. 

The reason the simple small square rings 
turned eccentric and sprung in the cylinders 
do not always prove successful is due to the 


difficulty in establishing a proper balance | 


between two conflicting conditions; suffi- 
cient initial tension so as not to be stuck fast 


by the bad oil or abrasion, or liability to un- | 


duly wear themselves and the cylinders if 
given too much set. 

Fig. 3 shows all there is really new about 
the scheme I have to present, and it is what 
it appears to be, a common eccentric ring 
hooked together by a clamp which forms a 
part of the ring itself, and this hook clamp 
limits the expansion of the ring and changes 
the whole principle of its action. 

The rings are cast heavy, rough turned 
very much larger than the cylinder, a piece 
cut out, sprung together and fitted with the 


hook clamp or shoes, left slightly larger | 


than the cylinder and then re-turned to a 
tight fit. It will be noticed that the rings 
can compress to a limited extent, but can- 
not expand. In use they act, or are sup- 
posed to act, as follows : 

When the engine is first started and the 
hot piston moves to the cold end of the cyl- 
inder, the rings compress and allow it to go 
free, but when both cylinder and piston get 
up to working temperature, the rings just 


fit and work without any pressure and very | 


little tendency to wear. 
Filing out the hooks compensates for 
wear when it has taken place. It will be 


seen that the hook clamp is longer at one | 


end than the other. The object of this is to 


break joints when two rings are placed side | 


and side in the same groove, and thus cut 
off the leak that would otherwise take place 
through the gaps. The hook clamps or 
shoes are placed at the bottom of the pis- 
ton, in the horizontal engines, and secured 
by leaving them a tight fit and al- 
lowing the follower to bind them 
fast. 

Figs. 4 and 5 show the arrange 
ment as used in a large piston with 
spider, bull ring and follower, and 
the method of lining up the rod 
with liners between bull ring and 
spider. 

The objection to the plan is that 
itis only applicable, with any pros- 
pect of success, to parallel cylin- 
ders, athing not always obtainable, 
but one that is more easily obtained 
as machinery and methods improve. 
With a parallel cylinder, and the 
job properly fitted up, I know of 
nothing in the line more satisfactory. 


ape 


Blocking Saws. 





Most mechanics who for the first time 
visit a shop where large circular saws are 


made are much interested in the process 
known as “blocking” saws. This is the 


process by which they are straightened and 
the proper tension imparted to them, and is 
an operation requiring the exercise of ex- 
ceptional skill and judgment as well as a 
great deal of experience. 











Take for instance the case of a sixty inch 
circular saw of the lightest gauge used for 
that size; as it comes to the ‘ blocker” it 
may be full of ‘‘ kinks”’ and ‘loose spots.” 
Now the blocker takes this saw, and by 
hammering it increases the tension of those 
parts which require it, and decreases the 
tension of other parts, at the same time 

. testing it continually with straight edges. 

What seems most strange to the uninitia- 

ted is the fact that a high spot usually is 











Fig. 1 
BELT AND PULLEY SPEEDs. 


not hammered at all in reducing it, but the 
hammering is done where, to a novice, it 
| would seem impossible for it to have any 
| effect whatever upon the part required to 
| be straightened. 

| Finally, the ‘‘ blocker,” knowing the speed 
}at which the saw is to be run, makes it 
| proportionally “tighter” foward the rim, 
|the center being ‘‘ full” or ‘loose;” yet 


when the saw is mounted and run at the 


proper speed the centrifugal force devel- 
oped is sufficient to stretch the outer por- | 


tions, and gives to the saw the greatest pos- 
sible rigidity. 
We do not propose to explain the process, 
for several reasons; the first of which is 
that we don’t understand it; and the next, 
|that this is one of those operations about 
| which not much can be learned except by 
| practical experience. 
We mention it simply as an interesting 
operation, on account of the exceptional 
skill required in its performance. 


ape 


LETTERS FROM PRACTICAL MEN, 


The Epicyclic Train. 


Editor American Machinist : 

Perhaps ‘“C. O.,” whose query (No. 466) 
is answered in the AMERICAN MAcHINIsT of 
Nov. 19th, can make use of an epicyclic 
| train with advantage. The 
/ the manner of its application in this case. 

A is the frame of the machine. JB the 
| driving shaft, making 1,200 revolutions, to 





sketch shows 


which is fixed the arm @. Dis a spur wheel 
of 39 teeth, loose on shaft B, but fastened to 
the frame. # and F are equal spur wheels, 


|fast on a common shaft having journal in 
G is aspur wheel, having 40 teeth, 
a 


arm (. 
ifast on the driven shaft. 


revolve 


will 











Fig. 2 








tion while the pulleys make five turns. This 
result could not be expected with pulleys 
10’ circumference and belt 50” long, even 
if there is no slip, whatever, of the belt. If 
the belt is 50’ long, as given, and }’’ thick, 
then it will travel 10.62832 inches in one 
revolution of the pulley whose circumfer- 
ence is 10’, and if a mark be made on the 
belt to coincide with one on the pulley, it 
will require 312,500 revolutions of the pul- 
ley before the marks will coincide again 
supposing the belt does not 
slip. In that time the belt 
will make 66,427 revolutions. 
When it is desired to com- 
pute the speeds of ‘pulleys 
accurately, the thickness of 
belt must always be taken 
into account. About eight- 
tenths (0.8) of the thickness 
of the belt should be deduct- 
ed from the geometrical dia- 
meter of the pulley to obtain 
its actual diameter. In the 
example above, the rotative 
speed of belt to pulley is as 1 to 5. To 
obtain this speed we must havea pulley 
| about 2.983” in diameter, if the belt is }’’ 
| thick; that is, the diameter of the circle 
| whose circumference 10’, is 8.183’; 
| hence, diameter of pulley = 3.183—08 x 
2.953’. The same ratio of speed may 
be obtained by using the pulley with 10” cir- 
|cumference and lengthening the belt to 
| 50.628-+ inches—belt 4’ thick. 
The factor 0.8 (more correctly 0 788) was 
| determined by a single experiment, hence it 
| may not be strictly correct, as it is probable 
| 
| 





is 


= 


| that it varies with different belts ; but it is 
| near enough for the first turning of the pul- 
| ley; the final or exact size must be deter- 
| mined by repeated trials. 

To prevent, as much as possible, the belt 
from slipping, the face of the pulley should 
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Epicyclie Train. 


be turned absolutely straight 
The required to slide a belt on a 
straight-face pulley is greater than on a 
crowning one, because the resistance to 
sliding in the former case is in the condition 
of ‘‘starting friction,” while in the latter 
case it is in the condition of ‘sliding fric- 
tion.” * 

friction” 
tion.” 


not crowning. 
force 


It is well known that “ starting 


is greater than ‘ sliding fric- 


If it is necessary to provide something to 
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once for 40 revolutions of B, or will make | keep the belt from running off the pulley, , 


30 revolutions while B makes 1,200. 
-~ ‘i Woops. 


Belt and Pulley Speeds, 

Editor American Machinist : 
In regard to query No. 460, American 
Macuinist, Nov. 19, the following may pos- 
Ble fey 


” 


sibly be of some assistance to ** W. 
of Toronto: 


By the way the query reads, I infer that | 


he desires to have the belt make one revolu- 


then flanges may be provided, as shown in 
ithe sketch, Fig. 1. A great many flange 
| pulleys are made, as shown in Fig. 2. This 
is poor practice. To put a crown-face on a 
| flange pulley is worse than useless. 


face, and the flanges should be sufficient to 
keep the belt from running off without the 


* To explain why this is so would require a 
lengthy discussion, 





The | 
belt does not hold as well as on a straight | 





aid of a crown-face. This is their object, 
and if they fail in this, cut them off alto- 
gether. The grooves at B are supposed to 
prevent the belt from crawling up on the 
side of the flange, but fhese are worse than 
useless, since they weaken the pulley at J, 
or unnecessarily increase its weight at C. 
I have seen pulleys, made in this manner, 
which seemed to take a special delight in 
provoking the belt to ‘ ride the flange,” in- 
stead of preventing it. A pulley made as 
shown in Fig. 1 gives better contact to the 
belt on the straight face, and the beads or 
projections at A act as guides to prevent the 
belt from touching the flanges where it 
comes in contact with the face, and conse- 
quently it cannot crawl up on them. If the 
height of the flanges is made twice the 
thickness of belt there will be no trouble, 
though pulleys of this kind, with lower 
flanges, have given satisfaction. 

If, for some reason, ‘‘ W. M. F.” cannot 
use flanges on the pulleys, then belt guides 
may be substituted. 

C. A. SmItH. 
Pawtucket, R. I. 


Calculating Spiral Springs. 
Editor American Machinist: 

Mr. J. Begtrup, in the Nov. 26th issue, 
speaks of calculating spiral springs by 
formulas and coming within three:per cent. 
of the right size every time. I think that 
many of your readers would feel much 
obliged to him if he would send you his 
formulas for publication. So many of the 
pocket-book formulas are erroneous that 
none can be depended on until they have 
stood the test of practice, like Trautwine’s 
tables. 

The only formulas relating to springs 
that I know of are Molesworth’s. These deal 
with tons, but do not state whether of 
2,000 or 2,240 pounds. Also with a modulus 
of tension, without giving tne modulus for 
different kinds of steel. 

What wanted 
follows. This was 


formula about as 
deduced from Moles- 
worth, and from a single experiment made 
with a spring of 2’ round steel. 
diameter of spring 2”: 
74,025 a3 F 
D : 
Where d = diameter of round steel. 
F= deflection per coil. 
= mean diameter of spring (inside 
diameter +- d). 
P= power exerted in pounds, 

All measurements in inches. 

The constant, which I have put at 74,025, 
should be made to correspond with the 
average quality of employed for 
springs, but special values might also be 
given for particular kinds. The designer 
seldom knows just what brand of steel is to 
be used, however, and if he did probably 
could not determine its modulus of elas- 
ticity without sending it to Watertown, or 
somewhere else, to be tested, and therefore 
the average constant 
wants. 

Probably Mr. Begtrup, from his 
experience, can give a fair average 
constant. If he can also give a for- 
mula to determine the safe amount 
of deflection, Iam sure it will be 
acceptable to many. 
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Co-operative Heating. 


The following, which we take 
from the Hartford Courant, should 
be of interest to dwellers in cities : 

The various institutions center- 
ing about the WadsworthAtheneum 
building, which have been for some 
years supplied with heat by the 
Hartford Steam company, set up for 
themselves this year. The steam company 
| before the season came on, notified the 
| parties that an advance of 50 per cent. or 
more would be charged over the previous 
high rates, and so these customers decided 
to furnish their own heat. They have put 
in a boiler in a central spot on their own 
land, and now the Hartford Club building 
(which belongs to the trustees of the Wat- 
kinson library), the Watkinson library, the 
historical rooms, the Art society’s room and 
gallery, and the Hartford library are all 
heated from one boiler of theirown. The 
supply is thus rendered sure and ample, 
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and what is especially interesting, the cost 
of paying for the boiler and outfit, the win- 
ter’s coal, the labor and all the rest, will 
probably fall short of what the steam com- 
pany proposed to charge for the winter’s 
heat alone. By this one outlay all future 
expense is avoided except for coal and care, 
and the expense of heating has been re- 
duced at least two-thirds by doing it at 
cost. 


ee 
Modern Locomotive Construction. 


By J. G. A. Mryegr. 





FIFTY-THIRD PAPER. 


Frame Splices Continued. 

The recess marked #, Fig. 290, near the 
front end of the frame splice, is for the 
purpose of receiving the cylinder saddle, 
which generally butts against the back end 
of recess. The cylinder saddle is bolted to 
the front splice, as shown in Fig. 12, by 
bolts running in a horizontal direction 
through the flange of saddle and splice, and 
also by the vertical bolts B. In order to 
provide further security and prevent the 
cylinder from moving in a longitudinal 
direction, that is, the direction in which 
acts the greatest force which the cylinders 
have to resist, a key / is driven between 
the front face of cylinder saddle and end of 
recess. Occasionally we find master me- 
chanics using.two keys in each frame, one 
at the front face of saddle and another one 
at the back face. We prefer to use only 
one key ai the front; and believe such to be 
the best practice because two frames 
(sometimes four) are usually slotted at one 
time, and consequently the distances in the 
frames between the pedestals and recesses 
will be exactly alike ; the facing strips on 
the cylinder saddles are planed in line and 
square with the axis of cylinders, and 
therefore by placing the cylinder saddle 
directly against the back ends of the re- 
cesses, the cylinders are brought in the 
true position with less work than can be 
done when two keys are used in each 
frame. 

Depth of Frame Splice for Passenger En- 
gine.—In passenger engines, the lifting 
shaft bearings and rocker boxes, besides 
other mechanism, are bolted to the front 
splice, consequently it is subjected to the 
action of vertical forces of considerable 
magnitude, and therefore the depth of the 
frame splice in this class of locomotives is 
generally made somewhat deeper than the 
depth of the upper frame brace B, in Fig. 
289, but a uniformity in the proportion of 
these depths does not exist. From the 
number of engines that we have seen we 
believe that the following rule will give a 
depth for the front splice which will agree 
with good modern practice. 

Rule 37.—Multiply the depth of the upper 
frame brace B, by 0.15; add this product 
to the depth of the upper frame brace Py, 
the sum will be the depth of the front 
splice. 

According to this rule the depth of the 
front splice is 15 per cent. deeper than that 
of the upper frame brace. 

Note.—When the maximum steam press- 
ure on the piston is 120 pounds per square 
inch, then take the depth of the upper 
frame brace B, from a pedestal, suitable 
for the given diameter of cylinder, and 
shown in the group, including those repre- 
sented by Fig. 271 up to Fig. 279. 

When the maximum pressure is more or 
less than 120 pounds per square inch of 
piston, then find the depth of the upper 
frame brace 2, by Rule 33. 

Ex. 68. What should be the depth of the 
front splice for a locomotive having cylin- 
ders 18 inches in diameter; maximum steam 
pressure on pistons is 120 pounds per square 
inch. 

In Fig. 271 we see that the depth of the 
upper frame brace B, for an 18” cylinder is 
3} inches; hence, according to Rule 37, we 
have : 8.75 x 0.15—.5625, and 

3.75-+-.5625=4.3125 inches, 
The 


recess 


which is the depth of the front splice. 
depth of the front 
should be equal to the depth of that portion 
of the upper frame brace which is marked 


splice at the 


AMERICAN 
B, (see Fig. 289), and the depth of the 
should be equal to the depth Bg. 


turned down, forming an offset, as shown in 
Fig. 290. 


| many master mechanics now make 
splice from the cylinders to the bumpers | splice perfectly straight at the front end, | 
and in place of the offset P, and use a cast- | 
The front end P of the splice is often | ing, of which an elevation and plan is shown 
|in Figs. 300 and 301. 
To this offset is bolted the | shown is suitable for locomotives having | 
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the | 


This casting here 
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frame ; they are also fastened to the main 
frame by the bolts V NW and further secured 
in position by the keys & R,and also by the 
keys K K between the cylinder saddle and 
end of recess in splice. 

Depth of Frame Splices for Moguland Con. 


bumper, usually made of wood. In some | cylinder 17 inches in diameter; for smaller | solidation Engines.—When the form of the 
locomotives the offset at P is in an upward | engines the dimensions may be somewhat' splice is like that shown in Fig. 295, the 
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Fiy. 303. 


direction, so as to bring the bumper to a 
suitable height above the rails for the con- 
venience of coupling to the cars. 

In cases of accidents or collision, the 
front end P of the splice is very liable to be 
broken off or otherwise injured, and to re- 
pair the damage the whole splice will have 
to be taken off. To obviate this difficulty, 
and thus save considerable time and labor, 




































decreased, and for larger ones they should 
be increased. 

Figs. 293 and 296 represent the front 
splices for consolidation engines, and a sim- 


ilar form of splice is also often used for | 


mogul engines. These splices pass over the 
top of cylinder saddle, and are fastened by 
bolts D D passing through the front splice, 
cylinder saddle and front end of main 





depth of that part of the splice marked S 
between the main frame and saddle, and 
also that portion of the splice which lies on 
top of cylinder saddle, should be equal to 
that of the upper frame brace marked ~,. 
The depth of the splice in front of the cylin- 
der saddle can be made equal to that of the 
upper frame brace, which is marked B,. 

Front Spliceand Main Frame Forged in one 
Piece.—Sometimes the front splice and main 
frame are forged in one piece, as shown in 
Fig. 302. This we consider to be very bad 
practice, because, should the front end be 
injured, the whole frame will have to be 
taken down to repair the damages, which 
will involve a great amount of unnecessary 
labor and expense. 

Frame Bolts.—The bolts which are used 
for bolting the different parts of the engine 
to the frames are made straight, accurately 
turned to fit reamed holes, and drivenhome, 
by the majority of locomotive builders. 
Other builders make these bolts tapered, 
generally 4 of an inch tothe foot—that is, in 
the length of one foot the diameter is 
increased 4 of an inch—and turn them to 
such dimensions that the bolts will enter 
the reamed holes to within} of an inch 
from the head of the bolt; through this 
distance of } of an inch the bolts are driven 
home. We are inclined to believe that the 
use of tapered bolts is the best practice, as 
when these bolts become slack, then by 
turning a small amount off the under side 
of head, the bolts can again be driven tight- 
ly into the holes. We also believe that 
tapered bolts will hold the parts more firmly 
together than straight bolts. Bolts which 
are very long, as those marked D D in Figs. 
292 and 295, it is decidedly the best practice 
to make tapered. 

Spring Saddles.—Fig. 303 represents the 
pedestal ?, with driving axle box B, wedges 
W W,, and spring saddle S, in position. 
A portion of the spring J, and also the 
spring strap H, are shown. Fig. 304 repre- 
sents a vertical section through the centers 
of the same mechanism. Spring saddles, of 
the form here shown, are made of cast-iron, 
and are suitable for locomotives having 
cylinders larger than 12 inches in diameter. 
The base H # of these saddles is made as 
wide as the space between the wedges will 
permit, leaving a sufficient amount of metal 
around the recesses in top of the driving box 
in which the base of the saddle is placed. 
Part of the metal at /’, in the base # £ ot 
the saddle, is cut out, thereby giving access 
for oiling the axle journal. A saddle with 
this kind of base will have a support or 
foothold more secure than, and is not so 
liable to upset as, a saddle with a narrow 
base, similar in form to that shown in Fig. 
306. 

The width of the spring saddle is made 
sufficient to allow at least + of an inch 
clearance at each side of the frame, as shown 
in Fig. 304. A recess is cast in the top of the 
saddle to receive the spring strap 7. At the 
center, in the bottom of the recess, a fulcrum 
G is cast to fit into a groove cut in the bot- 
tom of the spring strap H, the whole ar- 
rangement being such as will allow the 
spring J to rock lengthwise through a short 
distance. 

Some locomotive builders do not cast the 
fulcrum @ in the recess, but make the bot- 
tom of it perfectly flat, as shown in Fig. 305. 
In this recess a piece of rubber R is placed, 
with a wrought-iron plate ? ontop. This 
plate is about } of aninch thicker in the 
center than at the ends, so that when the 
spring saddle (in this case without a groove 
cut in it) is placed on top of the plate, the 
spring can rock the required amount. In 
this kind of spring saddle the recess should 
‘always be deep enough to allow the spring 
| strap to enter it at least } of an inch, to 
prevent the spring from moving out of 
| position. 
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Sometimes the spring saddles are made of 
wrought-iron. their form being the same 
as that of the cast-iron ones, with the 
exception of the recess, which is left off. 
The tops are straight, and a pin A, as shown 
in Fig. 306, screwed into each top. Thispin 
is made to fit loosely in a hole in the bottom 
of the spring strap, and prevents the spring 
from moving out of position. The bottom 
of the strap is made convex, to allow the 
spring to rock. 

Occasionally, when wrought-iron spring 
saddles are used, a rolleris inserted between 
the saddle and strap, lying in suitable 
grooves cut into both. The roller has also 
collars at each end, to prevent the spring 
from slipping sideways. 

For locomotives having cylinders 12 
inches in diameter and less, the straps are 
made of wrought-iron, of a form as shown 
in Figs. 306 and 307, and which need no 
further explanation. 

Longitudinal Play of Axle Box.—The 
play or clearance between the axle 
box and hub of driving wheel V is generally 
j,th of an inch, and the clearance between 
the axle box and collar U is equal to the 
same amount, giving the driving axle a total 
amount of 4th of an inch play or movement 
in the direction of its length. 

Occasionally we find driving axle boxes 
in which the distance (Fig. 304), that is, 
the distance from the center line X Y to the 
outside face of box is less than the distance 
I from the center line X Y to the inner face 
of box, the difference generally being equal 
to 4th to ,ths of aninch. The object of 
this difference is for the purpose of turning 
around the axle box to take up the wear be- 
tween it and the face of wheel, when that 
becomes excessive. 

— ape 


Stock Gambling. 





The papers announce the failure of anoth- 
er so-called business firm, the failure being 
caused by a circumstance which very seldom 
produces such results in legitimate trade; 
z.é., arise in value of the commodity in 
which they were dealing; or rather, we 
should say, a rise in its price, because its 
intrinsic value and the price quoted for it 
have little or no real connection. 

This firm were ‘‘operators” on Wall street. 
In the jargon of the street they were known 
as ‘‘bears,” which, being translated into the 
language of ordinary honest people, means 
that all their ‘‘operations” onthe street were 
intended and calculated to depress the prices 
of stocks, and that all their betting was that 
their own efforts, combined with those of 
the rest of the bear gamblers, would be 
successful, and that prices of stocks would 
go down. Well, in this instance, the 
‘‘operators,” 7. ¢., gamblers, who were on 
the other side, and who were betting that 
prices would rise,and making efforts to have 
them do so, proved the stronger, and prices 
The firm in question having bet 
heavily that prices would fall, of course lost, 
and were compelled to quit business, with 
liabilities of a quarter of a million dollars. 

If the operations of the gamblers upon 
Wall street affected no one but themselves, 
honest people, who are in the habit of re- 
turning to the community something like 
value received for what they obtain from it, 
would not very strongly object to them. 
But since the fact is that the legitimate 
business of the country is continually in- 
jured by these gamblers, the public has a 
right to complain; and further, we believe 
they have the right to eradicate the evil, 
and that the sooner they exercise that right 
the better it will be for the community. 

Supposing the members of the Stock Ex- 


rose. 


change to be in possession of a given 
amount of cash at any given time, then if 
they spend none-of this money in support- 
ing their high style of living, and it costs 
them nothing to maintain their buildings 
and carry on their business, then they 
might gamble among themselves for any 
length of time, and still have the same 
amount of money in the aggregate, only it 


would be differently distributed. Not a 


single dollar would be added to their posses- 
sions and none taken away by their opera- 
tions, 
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Now, if no one outside the Stock Ex- 
change were interested in the price of 
stocks, then no one but the gamblers would 
be affected, the general public caring little 
whether each gambler had about an equal 
share of the money, or whether two or 
three of them, being sharper and more un- 
scrupulous than the rest, had managed to 
get all of it. 

But the fact is that other, and many 
people who are not gamblers, are interested 
in the price of stocks; especially is this the 
case with railroad employes, who are often 
seriously affected by the operations of Wall 
street calculated to affect prices, and as a 
result of which, the working force of the 
roads is often reduced, or its pay cut down; 
thus injuriously affecting all legitimate 
business which is in any way connected 
with the road or its employes. 

It has become quite common for these 
gamblers, who know nothing of railroad 
management, and care less about it, to 
dictate to practical men, officers of roads 
which have happened to fall into their 
power, requiring them, in order to affect 
prices of stocks, to adopt plans which it is 
well known will eventually result in injury 
to the roads and greatly increased danger to 
its patrons, thereby working a direct injury 
to the public. 

Then another point is that vast sums of 
money are required to support these men 
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iness, and that in return for these injuries, 
they are continually paying to these pirates 
the millions of dollars which are spent by 
them in every form of extravagance, besides 
the wealth which, in the aggregate, they are 
enabled to pile up. 

All this applies with equal force to the 
similar concern in Chicago, the members of 
which gamble in the quotations of wheat 
and corn, and by their operations decide 
what the people whom they systematically 
rob shall pay for the necessaries of life. 

We have an abiding faith that the people 
of the country will some day wipe out these 
excrescences, and we hope to see every 
honest citizen doing everything that is 
within his power to hasten that day. 


o> - 


Self-Truing Grindstone. 


With this we illustrate a grindstone 
frame designed to furnish to machinists, 
woodworkers and others, to whom a true 
grindstone is a necessity, a first-class tool 
which can easily be kept in good condition, 
instead of the grindstone usually found in 
such places, and which is almost invariably 
out of true. 

In this machine there are two stones 
hung in sliding frames, and running in 
opposite directions, which, by means of 
screws and hand wheels at each end of the 
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in the style in which they live; they are| frame, can be brought into contact with 
| each other. 


very extravagant, live very fast lives, and 
spend money lavishly; and since their bus- 
iness of itself does not and can not create or 
earn a single dollar, it becomes pertinent to 
inquire where the money comes from which 
they so lavishly spend, and which is re- 
quired to support the ever-increasing horde. 

To this question there is but one answer, 
and that is, that this money must come from 
the people who create all values; those who 
by industry, by honest employment of hands 
or of brains, support all of those ‘* who toil 
not.” 

By a recent decision of the courts, one of 
the places known as ‘* bucket shops” was 
declared to be a gambling place, and its 
proprietor was punished and the place or- 
dered to be closed: and yet to an ordinary 
mortal, accustomed to viewing things as they 
are, it is extremely difficult to see wherein 
the ‘bucket shop” is any worse than the 
stock exchange. In both of them, the trans- 
actions simply amount to bets as to whether 
the prices of stocks will rise or fall, the es- 
sential point of difference between them 
being in the magnitude of the transactions, 
and in this respect, the smaller gambling 
concern is much the least injurious, because 
its operations have very little effect upon 
any one except those immediately engaged 
in them. 

Nothing is more clear than that the Amer- 
ican people, by allowing this form of gamb- 
ling to continue, are simply encouraging an 
injury of their legitimate industries and bus- 








By means of a cam and suitable gearing, 
shown inside the left-hand pulley, a lateral 
reciprocating motion is imparted to one of 
the stones, one complete motion taking 
place in about twenty-five revolutions of the 
stone. 

This combined while 
with causes the stones to 
mutually true each other, and produce a 
square and flat face, so that, without any 
further trouble than that required to turn 
either of the screws at the end, the stones 
can be kept in the very best possible condi- 
tion. By this method all dust is avoided, 
because water can be supplied to the stones 
while they are being trued, and thus, what is 
usually a serious annoyance as well as in- 
jury to other machinery is entirely avoided. 

It is not intended that the stones shall 
be always in contact, but only when it is 
necessary to restore them to the proper con- 
dition, after which they can be again sep- 
arated. 

The device for keeping the belt at the 
proper tension is clearly shown in the cut. 
The slides are fully protected from water 


and grit, and the screws are also protected 
by being encased in lead pipe. 

The machine is being introduced by 
Fraser & Archer, of 121 Chambers street, 
New York. 


motion in contact 


each other 
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The Maine law forbidding the employ- 
ment of children less than twelve years old 
in mills has largely increased the attendance 
at the schools, 
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Westinghouse Air Brake Tests. 

On Monday, November 21, a series of 
tests of the Westinghouse Company’s new 
air brake for freight trains were made on 
the West Shore Railroad near Ridgefield 
Park, N. J. The train consisted of fifty 
freight cars, each car 38 feet 4 inches long 
and the capacity of each 60,000 pounds. 
The total length of train, not including the 
engine, was 1,917 feet, and the total weight 
was said to be 2,000,000 pounds. Two of 
the cars in the front of the train, two in the 
middle, and two in the rear were provided 
with seats. Each car was equipped with 
Westinghouse brakes. A _ stopping post 
was erected on the road, and when the 
front end of the train reached this post the 
brakes were put on, and notes taken of the 
time required to stop the train, and the dis- 
tance through which the train ran before it 
came toa full stop. The grade of the road 
at this place is 53 feet to the mile, and down 
this grade the train was run in making all 
the tests. The rails were dry, weather fine, 
and scarcely any wind. 

The first test was that of anemergency stop. 
The speed of train was at the rate of 23 
miles an hour; it ran through a distance of 
202 feet after the brakes were put on; time 
required in stopping the train, 124 seconds. 

The second test was also that of an 
emergency test, the train running 41 miles 
an hour; distance run after the brakes were 
applied, 671 feet; time 20 seconds. 

The third test was for the purpose of 
showing the quickness of the application of 
the brakes. The brakes were applied 
while the train was standing still; the ap- 
plication of the brakes to all the 
seemed to be almost instantaneous. 

Fourth Test.—Emergency stop with pas- 
aboard; speed 41 miles an hour, 
distance after the brakes were applied, 671 
feet; time, about 24 seconds. 

Fifth Test.—The object of this test was 
to show the kind of stop made when a 
sudden stop is not necessary, and how 
promptly the brakes can be released. The 
train was stopped at the stopping post, and 
started again as quick as the brakes were re- 
leased. The time required to release the 
brakes and start the train was 4} seconds. 

Sith Test.—The object of this test was to 
show the time required to stop the train 
with hand-brakes with five brakemen at their 
posts. The train was run at the rate of 21 
miles an hour; the distance through which it 
ran before it was brought to a stop was 
nearly half a mile, and the time required to 
do it was one minute and 26 seconds. 

Seventh Test.—The object of this test was 
to show how quickly the sections of the train 
can be stopped after the train was broken in 
two. For this purpose, the train was bro- 
ken in two between the 20th and 21st car. 
The whole distance that was run after the 
coupling was pulled was 215 feet; time oc- 
cupied in stopping both sections was about 
10 seconds; the two sections were 43 feet 
apart when both were brought to a stop. 

KHighth Test—This test was made with a 
train of 20 cars, to represent the ordinary 
passenger train, and the purpose of this 
experiment was to show the shortest dis- 
tance in which a train can be stopped in an 
emergeucy, regardless of sliding the wheels. 
The brake power was increased to equal 
that usually employed on passenger trains. 
In this experiment, the train was run at the 
rate of 22 miles an hour; it ran 93 feet after 
the brakes were applied, and occupied 44 
seconds to bring the train to a stop. 

Ninth Test.—This test was the last and 
most interesting one. A train of twenty 
freight cars and a train of twelve passenger 
cars were run alongside of each other on 
parallel tracks, and the brakes applied at the 
same time. The object of this test was, to 
show the relative stopping power of the old 
and the new Westinghouse air brake. These 
trains were run side by side (the smoke box 
ends being as near in line as possible), at the 
rate of about 45 miles an hour. The passen- 
ger train, with the old brakes, ran through a 
distance of 1,204 feet, after the brakes were 
applied; the freight train, with the new 
brakes, ran through a distance of 495 feet. 

These tests conclusively show that the 
Westinghouse brakes can be applied to 
every car on a long freight train, and made 
to work simultaneously and very effect- 
ively. 

No comments on the foregotng results 
are necessary; they speak for themselves, 
and show that this new brake is a success 
and its efficiency established. 
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our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

&@™ Every correspondent, in order te insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

GB We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 
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on subjects pertaining to machinery. 
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‘The Growth of the Modern Locomotive. 


The modern locomotive has not yet 
reached that high degree of perfection 
which will admit of no further improve- 
ments; but if we stop to consider the great 
amount of work it has to do, and the suc- 
cessful manner in which that work is per- 
formed, sometimes under the most trying 
circumstances, it must be admitted that the 
designers and constructors of the modern 
locomotive may justly feel proud of their 
achievements and their profession. The 
present designs of locomotives are not the 
instantaneous productions of a few individ- 
uals, but they are the result of the com- 
bined effort and the aim towards improve- 
ment of many minds, attended by severe 
labor, intense thinking and deep study. 
We believe it is safe to say that the growth 
of the locomotive to its present state of per- 
fection has been one unaided to a great ex- 
tent by any previous scientific investigations 
or considerations. True, the designers 
were acquainted with the laws and rules 
relating to the strength of material and kin- 
dred subjects; but the magnitude of the 
forces which some of the mechanism of the 
locomotive had to resist, and the suitable 
factor of safety for the quality of material 
used in its construction, had to be deter- 
mined by experience. We are conscious of 
the fact that crank-pins did break, and their 
diameters had to be increased to prevent 
like occurrences; axles did break, and had 
to be made larger ; frames did break in well- 
defined places, and their weak spots had to 
be strengthened ; side rods did and do now 
occasionally break, and various forms of 
rods have been suggested and adopted in 
order to obviate this difficulty, and yet mas- 
ter mechanics are not unanimosus in their 
opinions as to the best form of rod. 

The boiler, too has received a great share 
of attention. Here we have furnaces with 
stationary grate bars properly proportioned 
for burning wood; the deep fire boxes with 
shaking grates for burning soft coal; and 
the comparatively long and shallow fire 
boxes with water grates for burning hard 
coal. The longitudinal seams of the boile:z 
shells have often been the bone of contention 
and hot dispute. Some claim that a double- 
riveted seam with welt pieces is the best, 
while others claim the same honor for the 
butt joint; and finally a firm steps in and 
settles the dispute by welding the longitud- 
inal joint and makes it as strong as any part 
of the solid sheet. True, this form of seam 
is only in its infancy, but its success is be- 
yond a doubt, and we believe that ina short 
time it will be extensively used. The ex- 
tension smroke box is a recent invention, 
and it will need to be used for some time 
yet in order to take more observations be- 
foreJit can be classed with real improve- 
ments. In the general design the improve- 
ments are very great and important. The 
pumps have disappeared, injectors hold the 
fort; the hand brakes have been displaced 
by the air, vacuum, and steam brakes, and 
all the parts’of the engine strengthened to 
increase the’ speed from 10 to 60 miles an 
hour. 

From the foregoing we conclude that the 
growth of the locomotive to its present pro- 
portions has been a steady and progressive 
development of ideas and facts brought out 
by constant watchfulness; and the success- 
ful operation of the machine is due to the 
correct application of the principles and 
truths obtained by experience, close obser- 
vation in building and running the engine, 
and extensive experiments in connection 
therewith. 

The knowledge thus obtained has been 
classified and arranged for ready reference 
and advantageous application, and in this 
manner the science of locomotive building 
has been established. 

But it should not be understood that the 
science of locomotive building is now com- 
plete; there are still many problems which 
wait for a solution. For instance, can a 
locomotive be built, hauling as heavy a train 
as the present locomotives have to do, and 
still have enough steam to spare to heat the 
cars? If not how can cars be heated without 
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the use of stoves, by which many lives have 
already been sacrificed? This is one of the 
most important problems of the day. Stoves 
must go. Willthe locomotive designers and 
mechanics again come to the front and bring 
out better and safer means for heating the 
cars? Can locomotives be designed to use 
the fuel with greater economy than at pres- 
ent? Or can the principle of compound 
engines be successfully applied to locomo- 
tives? are problems that wait for solution. 
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Shop Tools, 
In our last week’s issue are two articles 
written by practical mechanics, which, 
though upon widely different subjects, 
yet incidentally treat of the same subject, 
viz.: the advantage of having the tools 
used by workmen properly and uniformly 
designed and proportioned. 
One of the writers makes the statement 
that ‘‘it is generally conceded that the sur- 
roundings of a workman, and the tools 
with which he is furnished, will influence 
his ability as a mechanic,” a statement 
which every observing and intelligent me- 
chanic knows is literally true. 
Some who read this article may be dis- 
posed to think that by quitting a foundry 
where he had but recently gone to work, 
simply because he was required to use a 
ladle which was illy proportioned and 
adapted to the purpose, he was acting upon 
very slight grounds and in a foolish manner. 
But to him it was a question involving 
much more than the mere convenience or 
inconvenience of a ladle. It was signifi- 
cant to him, and meant that the general 
management of that foundry was slipshod 
and careless, that all its tools and appliances 
were badly proportioned and illy adapted 
to the purposes they were intended to serve, 
and that if he stayed there he would be 
continually annoyed and hampered by con- 
ditions and surroundings which would 
effectually prevent him from doing] justice 
to himself as a mechanic. Knowing that 
under proper conditions he was capable of 
doing first-class work, he quit and sought a 
shop where he could obtain such condi- 
tions, and in doing so acted wisely and in 
accordance with his best interests as a 
mechanic. 

This question of the proper proportion- 
ing and adaptation of shop tools is of more 
importance, and has a much greater bear- 
ing upon the cost of manufacture than is 
generally considered. An intimate ac- 
quaintance with shops and shop practice 
will convince any one that lack of method 
and system in this matter is usually indica- 
tive of and associated with inefficient 
management all the way through the busi- 
ness. Good management involves the best 
possible adaptation of means to ends, and 
carelessness and lack of system in the 
making and maintenance of shop tools and 
appliances is inconsistent with it, and indi- 
cates its absence. 

A good mechanic who has a keen appre- 
ciation of good tools, and whose eye is 
quick to perceive faults of proportion and 
design, put to work in such a shop, is not 
only prevented from attaining his full de- 
gree of efficiency, but his mechanical taste 
is continually offended, and if he remains 
there long, and fails to raise the standard of 
the shop, he will inevitably be injured as a 
mechanic. 

It is a well-established fact that thought 
bestowed upon these matters pays, as it 
does in other things connected with manu- 
facturing operations. 
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We hope it is true, as intimated, that 
Senator Edmunds will introduce a bill in 
the next Congress, looking to the establish- 
ment of Government telegraph lines. The 
bill may not pass at once, but if championed 
by such an advocate, it will be the entering 
wedge that will eventually break down one 
of the gigantic monopolies of the times. 
And the breaking down of this monopoly 
will be soon followed by the discomfiture of 
others. The people are heartily tired of 
them all. They are un-American in every 
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sense of the word. The telegraph monop- 
oly is an excellent one to attack first, be- 
cause no argument can be used against the 
transmission of telegrams by the Govern- 
ment that would not apply against Govern- 
ment control of the postal service. 
at ull Lat 

There is a growing distrust of savings 
banks amongst people who work for wages, 
and at the most, accumulate but a thousand or 
two dollars for the time of old age and 
want. And past events show that this dis- 
trust is well founded. There is not a State 
in the Union where such banks are properly 
looked after. Experience has demonstrated 
time and again that there is no particular 
difficulty in dishonest officials making away 
with the hard-earned money of their deposit- 
ors. Certificates of deposit in a savings 
bank should be made as safe as national 
bank currency. Every time a savings bank 
fails in a way to cheat its depositors, it is a 
disgrace to the law-making powers of the 
State in which the failure occurs. 
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Public libraries are popularly supposed 
to exist for the benefit of those who are not 
able to own extensive libraries of their own. 
That this belief is a popular fallacy, is shown 
to be true by the fact that some of the most 
important libraries in the country are not 
open during the hours that busy men can 
make use of them. In some instances the 
argyment against opening them in the even- 
ing is that the artifical light would injure 
the books. We once heard of a gentleman 
who would not permit his book-cases to be 
opened for fear the books would be injured 
by handling. The instances are just about 
parallel. 





Pog PIONS -anp) 
(UE sins 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods, 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither name, correct initials nor loca- 
tion will be published. 











(497) J. A. K., Boston, Mass., writes: 
I wish to use a circular saw on sheet brass, from 
1-16’ to 4’ in thickness. At what speed should it 
berun? A.—The velocity of the saw at its periph- 
ery should be from 1,500 to 2,000 feet per minute. 

(498) C. H. W., Norwich, Ct., asks: 
Will you please inform me what is the best prepara- 
tion to put on the wooden slides of a tool chest to 
make them hard, and so they will work well? A.— 
Bar soap. or plumbago and oil, have a good effect 
upon such slides. 

(499) S., Sumerside, ——, writes: We 
have an iron roof on our engine room which in cold 
weather will sweat and wet the floor and engine. 
It will not do so in summer time, or when it rains, 
but this time of the year our engine room is wet 
and disagreeable. We cannot account for it, and 
wish to know if there is a way of stopping the roof 
from sweating. A.—Paint the roof outside and 
inside, using good paint A still better plan is to 
line the roof inside, leaving an air space between the 
roof proper and the lining. 


(500) E. F. Q., New Mexico, writes: 1. 
Can you explain to me how rust joints are made. 
A.—Cast-iron borings, 200 parts; sal ammoniac, 2 
parts; and flower of sulphur, 1 part. Mix with 
water to a thick paste. 2. How are sight-feed cyl- 
inder oilers constructed? A.—There are several 
kinds of sight-feed lubricators in the market. See 
AMERICAN MACHINIST, Jan. 9, 1886, p 1; July 11, 1885, 
p 1, and Dec. 26, p 6. If you want a description of 
any other kind of sight-feed lubricators, send to the 
makers for an illustrated catalogue. 


(501) H.C. B., Harrisburg, Pa.. writes: 
In your ** Question and Answer,” No. 460, the im- 
pression is given that belts have not a uniform 
speed; that there is a loss somewhere due to 
*creeping.’’ Is this so in practice, and what causes 
it? A.—In practice, both sides of a belt, i. e., the 
working and the slack side, are under tension, and 
it is the difference in tension between the two sides 
of the belt which constitutes the effective pull of 
the belt. Ordinary belting has a certain degree of 
elasticity, and is stretched more or less, according 
to the strain put uponit. As the belt goes on to 
the driven pulley, it is clear that the belt is subjected 
to the minimum strain, and consequently goes on 
to the pulley in its most contracted condition. As 
it goes on around the pulley it comes to a point at 
which the tension on the working side of the belt is 
sufficient to overcome the adhesion of the belt to 
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that part of the pulley between this point and the 

point at which the belt leaves the pulley, and be- 
ween these points the belt is subjected to its max- 
num tension, and is consequently stretched. It 
ves on to the driving pulley in this stretched con- 
ition, and again contracts just previous to and at 

spe time it leaves this pulley. The amount of this 
ontraction and elongation is lost in rotative effect 
nd constitutes the ‘‘ creep” of a belt. 


(502) A.M. D., Lancaster, Pa., asks: 1. 
Where can I obtain a spring whose shape is similar 
to that of a clock or watch spring that will give 
about one-half horse-power: or two springs whose 
combined strength will be equal to one-half horse- 
power ?« A.—Write to any first-class spring manu- 
facturer, state what you want, and also furnish him 
with a drawing of the machine to which the spring 


:to be attached. By sodoing you will obtain a 
satisfactory spring. 2. Would it be practical to 


attach a spring or two to a shaft and expect much 
power out of it? A.—To some extent it is practical. 
You must remember that always a little more power 
ix required to wind up a spring than you can obtain 
from the same, and if the spring is very powerful 
you may need a steam engine to wind it up. 


(503) A. M., Chicago, Ill., writes: I have 
connected a boiler in my house with a coal stove in 
the manner shown. (The drawing represents an 
ordinary house boiler for heating water. Near it 
stands a stove. The cold water enters the boiler at 
the top, and is led by a pipe to within 419 inches 
from the bottom of the boiler, then the water passes 
through an opening at the bottom of the boiler into 
a coil of pipes in the stove, and after the water has 
been heated re-enters the boiler at about 20% inches 


from the bottom, and is taken out at the 
top of the same). As soon as fire gets well 
started there is a most severe knocking in the tank 


or boiler. Of course the noise alone is a nuisance, 
but itis impossible to keep the joints in the pipes 
tight, so violent are the jars at times. The water 
gets hot ina very short time. Now what I would 
like to have youdo is to tell me where the fault 
lies? A.—We believe your trouble is caused by en- 
tering the water at the top of the boiler. We would 
advise you to take the cold water through the pipe 
to which the blow-off cock attached, and 
allow it to run into the coil in a manner as shown 
on your drawing. Take out pipe through the top 
of boiler, and attach a safety valve in place of it. 
After this alteration is made if some of the noise 
of which you complain, continues, reduce the fire, 
or enlarge the boiler. As it is, it seems to us that 
the boiler is too large for the stove. 

(504) J. H., Green Bay, Wis., writes: 
Please inform me how the self-lubricator is con- 
nected ona locomotive to feed the oil to cylinder 
or valve? On stationary engines it is connected on 
main steam pipe, and the oil goes in with the steam. 
On the locomvtive it is not connected to the steam 
pipe; therefore I want to know how the oil feeds, 
as [ think if otherwise connected than from the main 
steam pipe the back pressure from cylinder would 
prevent the oil from feeding. A.—If you will care- 
fully examine the manner of attaching the sight- 
feed lubricator to a locomotive and compare it with 
the manner of attaching it to a stationary engine 
you will find no difference in principle between the 
methods. For instance, ina stationary engine the 
top of the lubricator is attached to the steam pipe 
by means of a small copper or brass pipe: in loco- 
motives it is atttached to the dome or the top of the 
boiler; the purpose of this small.copper pipe in 
both methods is to supply the lubricator with steam, 
and whether this steam is taken from the top of the 
boiler or from the steam pipe will certainly not 
make any difference in the working of the lubrica- 
tor. gain, in the stationary engine the oil from 
the lubricator generally enters the steam pipe a few 
inches above the steam chest; in a locomotive en- 
gine the oil enters directly into the steam chest. 
Therefore the back pressure in the cylinder cannot 
prevent the oil from entering into the cyinder any 
more in one case than it can in the other one; and 
in both cases the oil flows with the steam from the 
steam chest into the cylinder. 


(505) Brace, New York, writes: A series 
of Y braces to a crown sheet are to be spaced lon 
gitudinally 9 inches between centers, and laterally 
i6 inches between centers. The rivets in branches 
being 8 inches between the centers and height 
of branch portion 10 inches. What would be the 
proper area of rivets? The of the 
main brace to withstand a steam pressure of 45 
pounds per square inch, with tensile strains on iron 
of only 6,000 pounds per square inch of section. A, 

The first step will be to find the amount of pres 


9 


is now 


branches 


sure acting in a direction perpendicular to the 
plate which each rivet has to resist. In the case 


before us the rivets are placed 9 inches from center 
to center in one direction, and 8 inches from center 
to center in a direction perpendicular to the former, 
onsequently, the area of plate which each rivet has 
to support will be equal to9 x 8 =7 
ind since the steam pressure is 45 pounds per square 
inch, the total pressure which each rivet has to 
resist will be 72x 45 =3,240 pounds, acting in a 
direction perpendicular to the plate which is to be 


2square inches. 
; 


raeed. All this pressure is thrown upon one 
branch EF of the Y brace, which is shown in the 
ieccompanying illustration. This branch of the 


brace acts in an oblique direction to that of the 
plate, and therefore an extra stress acting in the 
direction of the plate, that is, 
brought upon the rivet. To find the amount of this 
shearing stress we proceed in the following manner: 
Draw a straight line A B perpendicular tothe plate 


a shearing stresg is 
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A draw a line A C parallel to the branch of the | 
brace £, and through the extremity B draw a line 
B C perpendicular to the line A B and cutting the 
line A Cin the point C. The line A Bwill represent 
the pressure of 3,240 pounds, and the line B C, the 
shearing stress. The strength of the rivet to resist 
F 








shearing, like that of tearing, is proportional to the 
cross-sectional area of the rivet, and in the case of 
wrought-iron is approximately equal to that of 
tearing. Consequently, if the line BC is equal to 
one-quarter of the length of the line A B, the line B 
C willrepresent one-quarter of the number of pounds 
represented by the line A B. Or in general, to find 
the number of pounds represented by the line B C, 
we say: As the length of the line A B is to the 
length of the line B C, so is the perpendicular pres. 
sure to the shearing stress. In the case before us 
the proportion would read: As 4 inches is to the 
length of theline B C so is 3,240 pounds to the 
shearing stress. Assume thatthe line B C measures 


just 1 inch, then the line B C will represent 
8,40 ees ’ : Pee 
? 810 pounds, which is the shearing stress. 


Hence the force which the rivets must resist is equal 
to 3,240 + 810 = 4,050 pounds. According to the con- 
dition given in the question, the tensile strain on the 
iron is to be 6,000 Ibs. per square inch ; therefore the 
cross-sectional area of the rivet must be equal to 
1,050 
6,000 
a rivet having cross-sectional area of .675 of asquare 
inch is very nearly equal to 15-16 of aninch. In the 
foregoing the friction between the brace, plate and 
rivet has been neglected ; and again remembering 
that after the rivet has been riveted its diameter 
will be somewhat increased, we may say that rivets 
% of anineh will be required to brace the sheet 
under the conditions given in the question. 


= .675 of a square inch, and the diameter of 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
W ‘ednesday , for the ¢ ensuing week's issue. 


Gear Wheels. 
Link-Belting. 
Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa Fla. 
Steel Name Stamps, ete. J. B. Roney, Lynn, Mass 
Lamb Knitting Machine Co., Chicopee Falls. Mass. 
Machine work and patiorest iking. Anderson 

Machine Works, Peekskill, 
Light articles built “seo Ba ‘the American Sew- 
ing Machine Co., Philadelphia, Pa. 
The Improved Justice Hammer: 
& Co., Moline, Ill., manufacturers. 


For rE leetric Recording Steam Gauge, write Tele 
meter Co., 44 Barclay st., New York. 


The Best Upright Hammers run by belt are made 


See Adv., ‘page 16. 


Williams, White 


by W. P. Duncan & Co., Bellefonte, Pa. 
For Catalogue of 2d hand lathes, planers, ete., 


write to John Steptoe & Co., Cincinnati, O 
Pattern and Brand Letters. Vanderburgh, 
& Co., cor. Fulton and Dutch sts., New York. 
Solid Nickel-Seated ‘‘ Pop” Safety Valves. 
solidated Safety Valve Co., 111 Liberty st., N. 
R. Dudgeon, 24 Columbia st., New York. Improv- 
ed Hydraulic Jacks and Roller Tube Expanders. 
Davis Key-Seating Machines, kept in stock, Sd 
Manning, Maxwell & Moore, 111 Liberty st., 
Agencies wanted for mech. appliances or nak. pro 
Miller & Sieghortner, r’m 10, 319 B’way,N_-Y. | 
Bradley’s Power Hammers, the best in the | 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. | 
‘ How to Keep Boilers Clean * A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., Y 
Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill 
"Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 


Wells 


Con- 


cesses, 


lon A. 


| fitting of hot-water 


| E. & F. 
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Quints’ Pat. Auto. Steam Engine Governor. Cor- 


| respondence solic ited from mfrs. of Throttle Gov’nr 


Engines. Leonard & McCoy, 118 Liberty st., N. 
The Brown & Sharpe Mfg. Co. have placed at No. 
23 S. Canal st., Chicago, Ill., a sample line of milling 
machines and other machinery with 8. A. Smith. 
Machinists’ sup lies, brass goods, m fr rs’ supplies, 
polishing materials, all kinds wire, metals, etc.; in 
| any quantity. Jordan & Gottfried, 208 ¢ ‘anal st.,N.Y. 
For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st..N.Y. Send for des’n. 
The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet, 
illustrating pumping machinery and reports of 
duty trials. 
For practical working drawings of mac hinery call 
. Mansfield & Co., 280 Broadway, N. Life- 
long mec hanics ; one formerly R. R. superintendent 
motive power. Important references. 


V.H. Hoffman, consulting engineer, #4 Liberty 
s., ms = Mechanical engineering in all its 


branches ; working drawings for the tfansmission 
of power by steam, water, air and electricity. 

Hot Water Supply. A practical treatise on the 
apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 12 ee cloth, $1. Send for catalogue. 
N. Spon, 35 Murray st.. N. ¥ 


**Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘*Binders’’ for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address = $1.00 each, and 
the ‘* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the ‘latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fulton st., New York. 




















The Elyton Land Company will build car works 
at Birmingham, Ala. 
P. A. Dhowan & Co., 
at Birmingham, Ala. 
There istalk of building a 
shop at Gladsen, Ala. 
J. Holliday contemplates 
works at Macon, Ga. 


will build a mattress factory 


foundry and machine 


building machine tool 


A grist mill, planing mill 
will be built by A. C. & H. H. 
Ala. 

Negotiations are pending with a view to con- 
verting the old Harvey & Hilliard carriage works, 
at Pensacola, Fla., into a furniture factory. 

E. Dennis & Co., Jackson, Mich., 
logue descriptive of various 
chines made and sold 
fully illustrated. 


and cotton ginnery 
Evans, at Greensboro, 


a 


have issued a cata- 
wood-working ma- 
by them. The catalogue is 

A company has been organized at McDonald, Pa., 
with a capital of $75,000, for the purpose of building 
a foundry and machine shop to manufacture the 
Edney coal mining machine. 

The West Point Trade and Co-operative Manu- 
facturing Association, of West Point, Miss., propose 
to manufacture wagons, carriages and agricultural 
implements, and to start a canning factory. 

Holway, Sullivan & Co., are building a saw mill at 
Macbias, Maine. The mill will be 120x 52 feet, and 
will be equipped with gang, circular, mulay, shingle 
machine, planer, gang edger and lath machines. 

The Leavenworth, Kansas, J7imes says: Iron is 
scarce. The new railroads running into this city 
experience much trouble in getting rails, and the 


gas wells cannot have their order for tubing 
promptly filled. 
The Kansas Combined Reaper and Thresher Com- 


pany, of Enterprise, Kansas, has been incorporated ; 
capital stock, $100,000. Directors, P. B. Plumb, J. H 
Brady, C. Hoffman, C. B. Hoffman, J. N. Prather, 
C. M. Case, James Colbertson. 


A lead pencil factory is to be establised corner of 
Burke and Essex streets, Baltimore, Md. 
R. West, of Baltimore, and Messrs. Hughes, of Mar- 
tinsburg, W. Va. It is said that $75,000 will be 
vested —Munufacturers’ Record. 


, by Edward 
in 


The American Oil Stove Company is the name of 
a company that is soon to commence the manufact- 
ure of oilstoves at Gardiner, Me. Tbe company has 
erected a factory 40x 60 feet, two stories high. 
brick. It will be completed early in December. 

Biddeford, Me., 
At the next 


of 


is talking of building a shoe factory. 
meeting of the Board of the 
question of forming a stock company to erect 
building for factory will be considered. 
Two shoe manufacturers have signified their inten 


Trade 
a 


a shoe 





Drawing Materials, all kinds. Get catalogue. Men 
tion this paper. G. 8. Woolman, 116 Fulton st., N.Y. 

Buy the Excel. Upright Drill; sizes, 20’’, 25’, 28’, | 
32’, 36” swing. Currier & Snyder. Worcester, Mass. I, 

The Improved Tabor Steam Engine Indicator, | 
made and sold by The Ashcroft Mfg. Co., 111 Lib- 


erty st., N 
Engine Lathes, Hand Lathes, and other fine tools. 


Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

For the latest improved Diamond Prospecting | 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ml. 


Inventors should write R. G. DuBois, 
Attorney, 916 F street, Washington, D. C., f 
liable information pertaining to patents. 

Ten 16in. Engine Lathes, ten 18 in. Eng. 
ten 14 in. Eng. Lathes, ten 15 in. Engine 
Nicholson & Waterman, Providence, R. I 

Split Pulleys at low prices, and of same strength 


or re- 


Lathes, | 
Lathes. | 





ind make the distance from A to B equal to any 
convenient length, say 4inches. Throughthe point 





and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 


| tion of locating in 
| erected for their occupancy 


| 
I 
Patent 
, | adheres to the old 


| trouble created by the introduction of the new 


Biddeford if a building can be 
Industrial Record. 

The Thomson-Houston Electric Company are 
‘building an extensive addition to their works at 
Lynn, Mass., and intend equipping it with the most 
approved machinery. They have recently placed an 
order for a 500 horse-power feed-water heater with 
the Wainwright Mannfacturing Company, of Boston, 
making the second of this make to be placed in 


| their establishment. 


The Page Belting Company, Concord, N. H 
list, 


, Which 
attention to the 
list. 


ealls our 





Richard Church, of Birmingham, Ala., has brought 
out a new pattern maker’s lathe, which seems very 


well designed. The head swivels and clamps at any 


desired angle. It has a carriage with rack and 
pinion motion, and with screw cross-feed. It has a 
hollow spindle 2’ diameter, and end motion is 
taken up by an improved method. It swings 20’ 
over the bed, and over the floor 74 feet 

R. W. Lord & Co., Kennebunk, Maine, are en 
larging their twine mill by an addition 18 x 35 feet 
two stories, with a tower 15x 18 feet and 58 feet 
high. The first floor is to be used for office, store 
and packing rooms; the space thus occupied at 


present will be thrown into a spinning room. The 
tower will contain a tank 11 x9 feet in size and 
with a capacity for 7,000 gallons of water. 

The large cylinder for a cotton compress, 80’ 
diameter and 9'4 feet long, made at York, Pa., was 


bored out by Pedrick & Ayer, 
one of their 


of Philadelphia, with 
portable machines. This firm make a 
business of doingsuch jobs as this for those who do 
not have the facilities. There is no other firm in the 
country that has portable machinery for all kinds 
of cylinder boring and re-boring. 

A joint stock company 
$25,000 has been 
purpose of 


with a capital stock of 
formed at Meriden, for the 
manufacturing preservative paper. It 
is said that oranges wrapped in the paper will keep 
sound for a year, and that silver-plated ware will 
not tarnish when wrapped init. Samuel Dodd was 
elected president and C, L. Rockwell secretary and 


Conn., 


treasurer of the company. James Morgan, of Win 
sted, and Hubert Morgan, of Meriden, are also in 


terested in the enterprise. 


The Dickson Manufacturing Company, Scranton, 


Pa., has recently built a large boiler for the Cal- 
umet and Hecla mines. A press dispatch says of 
this boiler: It is 35 feet 4 inches in length, 10 feet 


6 inches wide, and 11 feet 6 inches high. It would 


require one man 2,200 days to build the boiler. It 
weighs 45 tons, and is of 1,000 horse-power. The 


boiler is made of steel from the Otis steel works at 
Cleveland. One sheet used weighed two tons. The 
steel from the “crown sheet” to the ‘wagon top” 
is 18g inches in thickness, that near the valve is 3¢of 
an inch, and all other parts 9-16 0f anineh in thick 
ness. There are 108 three-inch tubes in the boiler, a 
double fire-box connecting with the flues. and stav 
bolts and rivets are used, varying in length from 6 
inches to 16 inches. There are thirty ** 
for the purpose of cleaning the 
serve to illustrate 


hand holes 
boiler, which may 
its immense size. ' 

According to the Wellston, Ohio, Argus, industries 
are to be established at that place as follows : 
modern blast furnaces of 
one steel plant, 


Two 
150 tons daily capacity ; 
150 tons capacity ; 


one steel nail 


plant, 2,000 kegs capacity; one nail plate rolling 
mill, capacity 150 tons daily; one wire nail mill 
plant, capacity 800 kegs daily ; one wire rolling mill. 
capacity to supply the above wire nail mill: one 
stove foundry, capacity 100 stoves daily : one pipe 
foundry, 50 tons daily capacity ; One T rail, bar and 
guide mill; water-works to supply city of 


50,000 
gas-works, 
50,060 inhabitants ; 
miles in length, fully equipped ; one 
five high, hotel 
Opera seating 2,500 people a 
sixteen business one steel plant.for Well 
ston Steel & Nail Mill Company, capacity tons 
daily ; furnace, fifty tons daily; and to 
double the capacity of the present nail mill These 
are to come about through the Wellston Coal and 
Iron Company, recently incorporated 
ital stock of $4,000,000 


people and above named 
capacity to supply city of 
railway four 
business block 


industries ; 
street 


stories containing 


250 rooms. house 
rooms : 
50 
one blast 


with a cap 

Thomas F. Morrin, chief engineer for the Lorillurds. 
in Jersey City, N. J., since constructed 
and putin use at the a Water tube boiler of 
somewhat peculiar construction, which gave excel 
lent evaporative efficiency. 


some time 


works 


This boiler consisted of 
a central vertical shell with water tubes projecting 
from the shell and returning to it again. Facilities 
for testing the evaporation of this boiler are always 
in for by those ' 
from its construction, 


readiness use interested. This 
requires considerable 
and with a view to occupying less ver 
Mr. Morrin has devised another form of 
water tube boiler of gular section, the 


with the fire grate 


boiler, 
head room, 
tical space, 
rectan tubes 
passing from side to side, 
Inside the 
and at one side 
dirt, from whic 
removed. 


below 

circulating tubes, 
for the settlement of 
blown out or otherwise 
The tubes pass through the shell and are 
expanded in it, acting as stays 


main tubes are small 


a quiet space 


hit may be 


They are provided 
with brass caps (not exposed to the fire) 


Which can 
readily be removed for the examination of the 
inside of the tubes. Near one side is a partition 
plate through which the tubes pass, leaving a por 
tion of their length at that end in the water space 
Here the tubes are provided with openings for the 
ingress of water tothe small circulating tubes, and 
the egress of water and steam from the large tubes 
The tubes are specially made, and extra heavy, to 
compensate for the weakening effect of the open 
ings. At the top of the water space is a defleeting 
plate to turn the water down and assist in’ the 
escape of the steam, and the top tubes are s« pat 
ating tubes, arranged to separate any water that 
may find its way up with the steam, and to dry and 
slightly superheat the steam. This boiler may be 
made quite low, and still, from the arrangement of 
the tubes, the gases will be well broken up and 
brought into contact with excellent heating surface 
before their escape. The amount of heating sur 


face is large for the space occupied, and good facili 


The new list was made to cover the advance in| ties are provided for keeping it clean. Mr. Morrin 
price, which had undoubtedly become necessary, | has some of these boilers of quite large capacity 
but the old list was well understood, and simple,| under construction, one we believe being for a 
while the new one is said to confuse purchasers | large steam yacht, for which the small space oceu 


who are familiar with the old one. 





pied especially fits it 
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The Continental Steel Car Wheel Company has 
been organized at Norristown, Pa., for the manu- 
facture of rolled steel car wheels under letters 
patent issued to Col. Theodore W. Bean. 


Marble Hill, near 
purchased by a number of capitalists, and a large 
force of men put at work mining iron ore, which is 
said to be of a quality suitable for making Bessemer 
steel. will be erected, and 
on a large scale carried out. 

The Hastings Mill Company 
incorporated at Victoria, B. C., with $150,000 cap 
ital. The incorporators were Messrs. W. C. Ward. 
R. H. Alexander, C. J. Dupont, F. 8S. Barnard, J. C. 
Nicholson, and J. D. Raymur, with head offices at 
Victoria. 


A large engine mining 


Saw have been 


a> —— 


Machinists’ Supplies and Tron, 


New York, Nov. 24, 1887. 

Iron—American Pig—The condition of 
the market is without new or interesting feature, so 
far as the transactions of the past few days are con- 
The demand 
There is still a light supply of good Foundry Trons, 
and some furnaces report that their output is closely 
absorbed by current deliveries. A noteworthy 
feature is the steady feeling which prevails, neither 
furnacemen nor buyers seeming specially anxious 
to transact business. We quote No, Foundry 
$20.50 to $21.50, the latter price for Standard Le- 
high brands, No. 2 X $18.59 to $19.25, and Grey 
Forge $15.50 to $17.25. 

Scotch Pig—The market has ruled dull, and the 
demand has been light. We quote Coltness, $21.25 
to $21.50; Glengarnock, $19.75 to $20.25 ; Gartsherrie, 
$21 to $21.25; Summerlee, $20.75 to $21; Eglinton, 
$19 to $19.25 ; Langloan, $20 to $20.50 ; Dalmellington, 
$19.75 to $20, and Clyde, $19.50 to $20. 

Lead—There has been improvement in the 
demand, and sales have been confined to occasional 


general 


cerned. has continued moderate 


car lots at 444 cents, and at this price dealers and 
consumers seem disposed to buy only as their wants 
arise. The Western markets show but little change. 

Antimony—There has been no change in the prices 
of Regulus, but prices have ruled firm, with mod_ 
erate jobbing demand. We Hallett’s 914 
cents and Cookson’s 934 to 9.80 cents. 

Copper—The market has been strengthened by an 
advance in London prices, and the breaking out of 
a fire in one of the working shafts of the Calumet 
and Hecla mine. 
advanced, and the trading has been fairly active, 
about 1,875,000 pounds having changed 
124 to 12.65 cents cash. The fire inthe mine spoken 
of above is reported to be quite serious, and if so 
is likely to curtail production for several weeks. 

Spelter—The market has been firm and quiet, the 
demand being quite moderate. We quote ordinary 
brands 4.75¢.; prime, 4.85¢. to 4.00c , and choice at 
Silesian, 4.55 to 5.50 cents; Domestic, 4.75 
Refined, 534 to 6 cents, and Silesian, 5 


quote 


AS a consequence, prices have 


hands at 


5 cents. 
to 5 cents; 
to 55¢ cents. 

Tin—We quote Straits and Malacca 32%4c. cash, 
and 33c. 30\days. 


+ WAN TED:* 


* Situation and Help” Advertisements only inserteu 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week’s issue. 





a’ 


Two thorougbly first-class tool makers, accustom 
ed to the finest class of tool work, desire to make a 
change. Address B. B., AM. MACHINIST. 

Draftsman and machinist, long experience in 
mf’re and design of power transmitting and general 


Phillipsburg. N. J., has been | 


J. MISCELLANEOUS WANTS. & 


Advertisements will be inserted under this head ai 
| 35 cents per line, each insertion. 


Gerlach’s Engineers’ Specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 
For Sale —40 x 36x 9 feet bed Pond planer, in good 
order, with chuck at $950; also several second-hand 
bolt cutters. S. M. York, Cleveland, O. 
| <A. C. Christensen, 26 Church st., N. Y., mech. 
|}and hydraulic engineer, late chf. draftsman at H. 
R. Worthington. Designs and working drawings of 
water works, pumps, gen. mach. & pat. drawings. 





THE DEANE STEAM PUMP CO. Holyoke, Mass, 


BUILD 


Water Works, 


ENCINES 


SEND FOR CATALOGUE No. 





AND 


Steam Pumping 
MACHINERY. 





= 





BRADLEY’S UPRICHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
P Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 













1822. 


Established 


any other Hammer inthe World. 


BRADLEY'S HEATING FORGES. 


————— eo 
——— a “ 
i — 


ESTABLISHED 1882 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY& CO. Syracuse, N.Y. 


—_—lizrS— 


LAIDLAW & DUNN CO. 


Purchasers of 
McGOWAN PUMP CO. 
Established 1862, 


CINCINNATI, O. 


Manufacturers of 


“Hero” Vertical 


BOILER-FEEDERS, 


“STANDARD” 


, DUPLEX PUMPS, 


With Brass 
Bemovable Water Cylinders. 
Send for Circulars. 


haust Tumbling Barrels, 
SOG Henderson Bros. 


MANUFACTURERS, 


~~" Waterbury, Ct., 


SEND FOR CIRCULAR. 











Baker’s Common 
Sense Oil Filter. 





mach’y, wants situation. Gearing, AM. MACHINIST. 

Wanted—Metal pattern makers; first-class men 
only ; must be familiar with working brass. Address, | 
stating experience, Lorain Mfg. Co., Lorain, Ohio, 

Position wanted by a competent mechanical en- | 
gineer and draftsman; 32 years of age, able to | 
take charge of the drawing office. Address Box 74, | 
Am. MACHINIST. | 

Wanted—In a manufacturing business, a man ac 
quainted with machinery, and to some extent its 
manufacture, who is a first-class salesman of ex 
perience. Apply to Box 73, AM. MACHINIST. 

Wanted—A man who is capable of laying out all 
kinds of work in a boilershop ; one who thoroughly 
understands his business. Address, giving past 
experience, Layer Out, Am. MACHINIST. 

Wanted—Young man 18 to 20 having some element 
ary knowledge of mechanics and mechanical draw 
ing; must write a good band and be quick and cor 
rect at figures. Address ‘*Connoton,” care Am. 
MACHINIST. 

Wanted —Situation as foreman boiler maker ; have 
had long experience on all kinds of marine, station- 
ary, and locomotive work; no objection to any 
part of the U.S. Boiler Maker, 689 Notre Dame st., 
Montreal, Canada. 

Wanted—Position as superintendent or foreman 
by a young man who has held the same for a num 
ber of years on fine tools, interchangeable work 
and automatic machinery. Best of references. W. 
H. 8., 1331 So. 16th st., Phila., Pa. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is wisible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete., 
etc, Manufactured and for sale 
by CHAS. F. BAKER, 

223 Third Ave., S. E., MINNEAPOLIS, MIN. 















. ONE-HALF TIME 


and LABOR saved by using 
this solid, strong, durable, 
firm-bold,quick-working Lever 
(Not Serew) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 








MPROVED 
PUMPING 


MACHINERY 


93 Liberty St.} 118 Federal 8t., 
NEW YORK. BOSTON. 






For SEND 
ver FOR | UE. 
Class | NEW OAT LOG 

| of Work | ILLUSTRATED 





S we are filling up our works 


with Engine Lathes of our own 


make, we offer a variety of second-hand Engine Lathes of 
various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 
These Lathes will be thoroughly overhauled and put in first-class order, 


and sold at reasonable prices. 


THE HENDEY MACHINE 


CO., Torrington, Conn. 





FINE In BARS, 
CRUCIBLE. SHEETS, 
STEEL, WIRE, 


For TOOLS, DIES. 
SAWS, KNIVES, 
NEEDLES, SPRINGS, &C. 


WRITE FOR FURTHER INFORMATION. 
MILLER, METCALF & PARKIN, 


64 & 66 SO. CLINTON ST., 


CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 


480 PEARL STREET, 
NEW YORK, N. Y. 





CHICAGO, ILL. 
STEAM PUMPS frost or ‘sate 


Water ; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 


TANITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS and MACHINE SHOPS. 
CRINDING MACHINES 


For Circolars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or f A, ROGERS, 19 John Mt, \ 4 


RECENT PUBLICATIONS. 


BOILER MAKING FOR BOILER MA- 
KERS. A Practical Treatise on Work in the Shop, 
showing the best Methods of Riveting, Bracing, and 
Staying, Punching, Drilling, Smelting, etc., and the 

* most economical manner of obtaining the best quality of 
Output at the least expense. By W. H. Ford, M. E. 
PUI cs hcdoaxaescessveceess cuteasiccchiaveateaaacen 
“ This is a handy volume of 203 pages, containing just the 
information needed by studen‘s, designers, and foremen 
in charge of work.”—Mechanical Engineer. 

THE PUMP CATECHIs®™M. A Practical Help to 
Runners, Owners, and Makers of Pumps of Any Kind, 
covering the theory and practice of Designing, Con- 
structing, Erecting, Connecting, and Adjusting. By 
Robert Grimshaw, M. E. 18mo, cloth $1.00 
**From personal examination we can heartily recommend 
to the class addressed as a practical, useful volume,’’— 
Engineering News. 

THE STEAM ENGINE CATECHISM, A series 
of direct practical answers to direct practical questions, 
mainly intended for young engineers, and for examina- 
tion questions. By Robert Grimshaw. 5th edition, en- 
larged and improved, 1887. 18mo, cloth.............. $1.00 

THE ECONOMIC THEORY OF THE LOCA. 
TION OF RAILWAYS. An Analysis of the Con 
ditions controjling the laying out of Railways to effect 
the most judicious expenditure of capital. By Arthur 
M. Wellington, Chief Engineer of the Vera Cruz and 
Mexico Railway, etc. Second new and improved edition. 
iccsiscnteuansase Dinckaseenseunte as $5.00 
“Mr. Wellington has done great service to the Railroad 
profession; more particularly to Engineers, Managers, 
and Superintendents, by bringing together in a single 
volume such a mass of valuable matter. It should be in 
every Railway Library.” — Railway Age. 


JOHN WILEY & SONs, 
15 Astor Place, New York. 


Publishers of Industrial Works and Text Books for 
Scientitic Schools and Cclleges. 

















*,* Catalogues and circulars sent free by mail. 











L. $. STARRETT, 


Manufacturer of 


“FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 


fi i jul Luhfunbu! Lululudnhi du dutuhubula! } 


oo 





























THE 
Association of Engineers 
oF” 

LWAYS AND COMMUNICATION, 
OF 


ST.PETERSBURC,RUSSIA. 

Having special Government charter 
favoring negotiations on a large seal 
and doing already a heavy business i! 
Europe, invites American Manufact 
urers, Inventors and Engineers of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 


GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 
14 Dey St., N. Y. 





P. O. Box 3,348. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWICT DRILL GAUGE. 


J. WYKE &CO., 


Fine Machinists’ Tools. —E. Boston, Mass—Send for Circular 





IF YOU WANT A STRONG,-ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WKITE TO 


COOKE & CO., 22 Cortlandt St., N. Y. 





T'welve Lundred Engines in use. Please mention this pape: 





Drill Presses, Shape 
Saws. Machinists’ 
on trial, 





OUR NEW {8 in. 


Sebastian, May & Co.’s Improved Screw Cutting 


Catalogue mailed on application. 
167 West Second Street, 


POWER ENCINE LATHE IS NOW R 


rs, Band, Circular and Scroll 
Tools and Supplies. Lathes 





sii 


CINCINNATI, O. 


EADY. 























Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
s 


NOTE THE FOLLOWINC ADVANTACES. 


Positive feeds, no friction. 
Spindles entirely independent, can be moved 
simultaneously in opposite direc 
tions with different grades of feed. 
Hl Spindles not round, but of such 
See cy shape as will allow ready adjust 
Ne ment for wear. 
Great range of feed and abund 
ance of power, 


Send for list of machine tools on hand for immediate delivery. 











——_ 
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NICHOLSON FILE CO.=2- 
a )t3 «! fasns 


FILE CARD. 








FILE BRUSH. 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 

Manufactory and Office, 


PROVIDENCEH, R.I., U.S.A. 


THE NEW “CRESHAM” PATENT 


‘estatwol NJEGTOR 


“Invaluable for use in Traction, Farm, Portable Marine ani 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically 
immediately after interruption to feed from any catse.” 














SEND FOR CATALOGUE. RELIABLE AND CHEAF 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST.. - - - NEW YORK. 





24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 187A. 


CLEVELAND TWIST DRILL CO. 
FITCHBURG MACHINE WORKS. 


Manufacturers of 
METAL-WORKING MACHINES. 
Office and Works, 

13 to 21 Main Street, 


FITCHBURG, MASS. 
Send for Catalogue (E.) 


FRICTION 


GAGE MACHINE WORKS, 











CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 
North Adams, Mass. 
HENRY CAREY BAIRD & CO., 


‘| Industrial Publishers, Booksellers and Importers, 
810 Walntt St., Philadelphia. 








{Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 peges, 8vo., and our other Catalogues and 


. Waterford, N. Y. 
Circulars, the whole cove ring e very branch of Science applied 


t r’so 
Manuf’r f to the Arts, sent free and free of postage to any one in any 


- : FOX, TURRET part of the world who will furnish his address, 
Sneed athes | BUlfalo Capo & Forge Blowers 


AND WARRANTED 
Brass Finishers’ Superior to an: 


TOOLS. other make. 

All sizes an: 
styles of every 
class of work. 


BUFFALO 


FORGE C6 | f 


BUFFALO, N. Y. 


p) Send for Cata- 
\ logue and prices. 




















P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL Doe. 





No, INOH PRICH. No, INCH. PRION 
as | ae . ++ 2 $0.60 24... $1.35 
£ : a ae 1.45 
ir. . § ‘2 in 1.© 
o 4 ° oe Be 

PS 3 80 1. 2.10 
58m % 2.70 

6 .95 . 3.28 
£5 .10 . 4.00 
an RS 3B..6B cccs Ce 
= 1Set to2in, 7.80 Full Set....31.16 





Cc. WwW. LeCOUNT, South Norwalk. Conn. 


PARK MFG. Co. T SHRIVER &Co's 
IRON 


FOUNDRY, 


333 
East 56th St, 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings in regular 
supply. 





34 
Beach 
Street, 

Boston, 
Mass. 


FEED TO BOILER 


OVERFtQw 


The Park Injector, 


EJ EC ‘TORS AND JET APPARATUS 


ate VOLKER & FELTHOUSEN MFG)CO. )iegoeen 


“MANUFACTURERS OF) 
Factory 
Prices 
by 


A Aller, New York; 8. C. Nyttingale & Childs, Boston: Honey | 
Snell, Philadel hia; Thos. J. Bell & Co. Cincinnati; Shaw, Ker 
dali & Co., Toledo; The George Worthin on Co., Cleveland 
Goulds & "Austin, Chic: ago; Kennedy & Pierce Machine ry Co. 
Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur 
Manistee, Mich.: Jas. Jenks & (x Detroit; Wiekes Bros. 
East Saginaw; Adolf Leitelt, Grand eapids: E. F.Os ane & Co. 
St. Paul, Minn; Rundle, Spence & Co., Milwaucee; Joshua 
#Hendy Machine Works, San Francisco; Flynn & Emrich. Balti 
more; Forbes, L idde ll & Co., Montgomery, Ala.; Bailey & Lebby 
Charl ‘ston, 8. C.; Pond Enetneering © ‘©., St Louis and Kansas 
City: 0. B. Goodwin, Norfolk, Va.; Columbus Supply Co., Colum 
bus.0.;C, S, Leeds & Uo., Minne: apoliss H. bD Coleman,New ‘Orleans, 


HALL DUPLEX STEAM a 


Send for New Catalogue. 


: HALL STEAM PUMP (C0. 
=e 9f Liberty St., New York. = 


ermpcombine d. 
UNION STONE CO... ocrronmass: 


Endless Polishing Belt 
Machine for Removing 
Scale and Polishing irregu- 
lar pieces of Work. 







































36 JOHN ST. 
NEW YORK. 


SIZES, 
14% in. wide, 
2 “6 “ 
3 “ “ 
4 “ “ 


Endless Belts of Any 
Length and Width to Order 








Send for Price List 
WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


Ew More Efficient, Simple, Durable, and more Economical, both as to running 
xpenses and repairs, than any other Steam’ Pump. 


Call or write sa our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


_UNIVERSAL RADIAL‘ 1" DROP PRESS. 
RADIAL DRILLING MACHINES PECKE PAT. PECK.” CONN. 


x ==" THREE DESIGNS. SIX SIZES. Wah al? 

















DROP FORGINGS 8 fee. 


BEECHER & PECK, NEW HAVEN CONN. 


EMBODY ALL DESIRABLE FEATURES 


PRICES $450 °& UPWARD 
n° UNIVERSAL RADIAL DRILL C0 


CINCINNATI 











NEW SELF-SETTING PLANE. 








HE DUPLEX INJECTOR 
THE BEST BOILER 
® FEEDER KNOWN. 


Not liable to get out of order 
FEEO Willlift water 25 feet. Always 
—=\iEr= delivers water hi t to the boiler 
Y Willstart when it is hot. Will 
feed water through a heater. 
Manufactured and for sale by 


JAMES JENKS & CO., 
Detroit, Mich. 
— AGENT,— 
ARTHUR APPLETON, 


45 Cortlandt St., New York, 








ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
5. §, TOWNSEND, Gel. Agt d 22 CORTLANDT sT., 
COOKE & (0., Selling Agts., 5 NEW YORK. 


In Writing, Please Mention This Paper. 


Randolph St. 








NICKEL PLATED POCKET LEVEL. 


, BEAUDRY'S 





DUPLEX 

19) Power Press 
COMBINING 

PRESS, SHEARS | 23-in. GO cents. 3}-in. 75 cents 
AND PUNCH. ; By Mail on Receipt of Price. 
















BEAUDRY & C0. — ~ 
(Formerly of Beau T.P.-. RARMER., 


dry’s Upright Power 
ESICNER ;° INVENTOR 
a LT 


Hammer,) 
Sole Manufacturers. 
Also manaf'tarens of OF SPECIAL TOOLS AND APPLIANCES. 
Mechanical Engineering. 
Particular attention given to Pe rfecting Inventions for 


HARD COAL HEAT- 
parties intending to apply for patents. 


ING FORGES. 
Room4, MASON B’DG, 
Address 206 W. 23d St.. New York City. 







70 KILBY ST. 
Boston, Mass. ' 





ASK YOUR DEALER FOR IT. 
Sample sent as per Circular. 





THE ENGINEERING & BUILDING RECORD 
Is now the title of the journal hitherto known as 
THE SANITARY ENGINEER, the old name being re- 
tained as a sub-title. Conducted by Henry C. Meyer. 


J . 





Devoted to ENGINEERING and ARCHITECTURE—it 
is of special iterest to ENGINEERS, ARCHITECTS, 
BUILDERS, CONTRACTORS, MECHANICS, and 
BUN AL OFFICERS. 

‘Tt stands as a fine example of clean and able 
journ ulism.’’— Railroad Gazette. 

The new name expresses much better the real 
character and scope of the paper, while the old one 
was to some extent misleading as indicating amore 
contracted field than that really occupied.”” “A 
paper whose excellence and independence merit 
continued prosperity.”.Railroad and Engineering 
Jou nal. 

‘*We are more than persuaded that the character 
of our contemporary will undergo no change so far 
as reliability and sterling integrity is concerned, 
and congratulate it upon the enviable position it 
has dttained.”’’—American Machinist. 

‘It may be regarded as the representative paper 
devoted to Arc hitecture and Eng gineering. Boston 
Herald. 






Vineland, N. 
Co) 








tir Tool Co, 





ORTHINCTON 
PUMPING 
MACHINER 


HENRY R. WoRTHINGTON, 
NEW YORK, 
Boston, Pittsburgh, Chicago, 


Cleveland, St. Louis, 
San Francisco. 





“The success of this publication has been marked | 
inmany ways. Not only has it become a source of 
profit to its projector, but it has been of incalcula 
ble value to the general public, whose interest it has 
always served.’’— Cincinnati ( ‘ommercial. 

Published Saturdays at 8284 Fulton Street, New 
York. $4per year. 10cents per copy. 


“mwenty Years with the Indicator.”"— 


2 vols., $3.00 = Tos. Pray, Jr., C. & C. E. 

and C.& M.E. Sixthousandsold. J. Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 
Box 2728, Boston, Mass. 





SEND FOR 


Illustrated Catalogue. 
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A PHOTOCRAPH OF A 


6 H. P. HARRISON SAFETY BOILER | 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphio, Penna. 
66 TEA 535 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE, DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 













5inch. 
Manufacturers of ; ie is - 
gl 
WATER-TUBE BOILERS, HUCKS. = 
107 Hope St., GLASGOW. 30 Cortlandt St.3j NEW YORK. SEND FOR pS rieeay 21 * 254 


The Original Unvuleanized Packing 

mm CALLED THE STANDARD-&t etter 

SFA NDARD* es my . : wincoent no pecking “. JENKINS PACKING unless stamped 
q 


71 sour STREET 
“TRADE MARK A ( a> 


so: : “x 
REMMI Y JENKINS BROS {BUTS haa, 


WESTCOTT CHUCK CO., Hem. 11 


MANUFACTURERS OF | GEARED CHUGKS. | 2, ene 
LATH E and D RI LL pene. Capacity *e u Po 


KINS 




















Over fifty years’ competition har 
proven this system of boiler to be the 
best in every respect. The LOWE 




















simplest, best wearing, and most econom. 
ical of any kind of fuel. 


Send for Aesiatetinn and histories of Stean 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, zrtceo, ca 
STEAM 
The Bale ceneraror 


Gene nena “am rapidly and economi- 
cally. onstant circulation of water. 
Easily rs leaned. eraee ce pre oduoes per 
fect combustion. Best evaporative duty. 


Material and workmanship Al. Large 
ae rin use, 


WM. T. BATE & ‘SON, 


Sole Manufacturers, 
Conshohocken, Penn., 


w»~t HE WAINWRICHT M’F’C CO. 
| 65 and 67 Oliver St., Boston, Mass. 
BY THE USE OF 


; CORRUGATED TUBES 


IN OUR 


FEED-WATER HEATERS 


we gain Strength, Heating Surface, and freedom 
from Leakage by Expansion and Contraction. 


SEND FOR ILLUSTRATED CATALOGUE. 























From 1-4 TO 15,000 lbs, WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position ot 
or an pervicgs are. 

40,000 CRA Sand 80,000 GEAR WHEELS of this steel 


now Fanning ted. this. 
Cross-Heads, Rockers, Fhe. Heads, etc., for Locomotives. 
EL CASTINGS of every description 
Send for Circulars and Sthses to 
CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office, 407 Library St., Philadelphia, Ps 


ES MUR 
ENGRAVER ox WoOD IVETE Ge PATENT PORTABLE ROPE HOIST 
THE BEST QUICK LIFT MADE. 
‘ANN’ ST: @ NEW Yorx: QUICKEST, LIGHTEST AND CHEAPEST. 


Three Sizes, 500, 1,000 and 2,000 lbs 
RwrICrTF’s YFATENT 


Just the thing for qui uick lifting 
Feed-water Heater and Purifier, 


and 
(WITH PUMP COMBINED.) 











SEND FOR DESCRIPTIVE OIROULAR “AND REFERENCY 
ENERCY MFC. CO., 
1115 to 1123 South 15th Street, 
PHILADELPHIA, PA. 








is guaranteed to be more economical than any 
other, and users say: 


“Ty is all that you claim.” 


THOS. H. DALLETT & C0,, 


Send for Descriptive Catalogue, 13th % Buttonwood Sts Phila Pa 
FRANK M. CLARKSON, Gaemaminaien 90 és ; 


petroit, mich. PATENT PORTABLE DRILLS, 


PATENTS | HAND DRILLS, BOILER-SHELL 


DRILLS, MULTIPLE DRILLS, 
KG; Du Bow Patent Atty 910 ¥ St. Washington, [,jght Drill Presses, Special Machinery, &c., &c 


HorizontalFlange Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE, 


Punches, Flanges of all 
shapes, and Bent Angle 
Iron from either side. 


FIVE SIZES, 


Depth of Jaws from 6” 
to 42”, 


Exclusive Sales Agent, 








MADE BY 


TQUS & JM 


Wilmington, Del. 





BOILER, with all improvements, is the- 





ESTABLISHED 1851. 


ECONOMICAL STEAM BOILERS 


A SPECIALTY. 


vom 7" Pond Engineering Co, °= ze The Horton Lathe Chuck. 
idrostatic Machinery : 


PUMPS 


PUNCHES, 














ES 
FITTINGS, 


Vault Elevators, &e., &c. 
WATSON & STILIMAN, 


204-210 E.43d St., New York 











THE , HORTON A SON C0. 


Canal St.. Windsor Locks, Conn., U. 8. 


Almond Drill Chuck, 


a, Sold at all Machinists’ 
= Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington de. 
Brooklyn, N. Y. 














UNIVERSAL! 
INDEPENDENT ! 
ECCENTRIC! 
\ UNEQUALED 
IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 


MW F R’ D BY THe CONSTRU TION, 
focesoNe 2PETT|S Zi Tht : AR: G Foundry 
EST.1949 ; “as Pic Laer 
HAVEN " CATION, = =F L U X. 
SEND FOR LIST OF USERS. 
46 99 
CUSHMAN’ = CHUCKS 


Evansville Spar Mining Go., Evansville, Ind. 
Are guaranteed to be right in all respects. Ask to UPRIGHT eo 


POWER 
see them at your dealer’s, or write direct to the 


HAMMER. 
factory. Respectfully, See 
THE CUSHMAN CHUCK CO., 


BES 
HARTFORD, CONN. 






















sue 


° 


in 
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MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


-00] 8 USA Ieq YOUR. 


OZeJUBAPB 190;8013 a ® 0} 410A Op uO posn. 
8 BO BHOFQ OFVUIC}/8 POOD OF}I98 0} POFIOM OQ 





repairs are trifling. It takes up less 
o drive; strikes much harder and truer 


has neither cylinders, valves or piston 
ws than hammers with double the weight of ram. 


This Hammer possesses advantages superior to any otner 


‘uuog ‘Arnqueg “09 NACTA "Vt 
eq} Aq peinjovjnuey, + “UMOUY JomMMBY 104} 


END for Illustrated Price List of Fine Tools, He 2 
manufactured by Standard Tool Co., Athol, Mass, _ = 
> SOx =z 
> 55 5 

too 
EEE 2 
- 92 4 
= ee. a 
Sao = 
 Ssx0 mm 
# R La 73 








Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 








COILS & BENDS 
ao 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE 
NATIONAL. 


Pipe Bending Co. 


NEW HAVEN, CONN. 


Radius Link Planer Attachment. 


For Planing Links, Blocks and Circular Work, on ordinary 
Planer. Quickly Attached. Easily Operated. 
Does Accurate Work. 


&@ CIRCULARS ON APPLICATION. “@@ 


PEDRICK & AYER, Philadelphia, Pa. 


I, P. RICHARDS, 


Punches and Dies 







PROVIDENCE, R. I. 
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MORSE TWIST DRILL AND MACHINE COMPANY, Sew Beacora, ata 


Manufacturers of Morse Patent Straight-Lip Increase Twist "Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS Brandon’s Piston Ring Packing 


FOR ANTI-FRICTION BEARINGS, Perfectly balanced against un 
OF BEST CAST STEEL. due pressure in all directions. 
HARDENED GROUND &£ BURNISHED. Preserves bothcylinder and rings. 


8-16’ to 8’’ Diameter. Allows no wi = by either fric 
Samples and Prices on application. tion or leakage. Call and see 


working model, expressly m: ide 
SIMONDS ROLLINGC-MACHINE CO. to demonstrate aay antages 
FITCHBURG, MASS. 


claimed. For packing or oe 
rights, address 

Vi JAMES BRANDON, 

FRICTION CLUTCH PULLEYS : 390 Eleventh Ave., New York. 
HOISTING ENGINES, 

ELEVATORS, 

STEAM AND 

BELT POWER. 


D, FRISBIE & CO., 112 Liberty St., N.Y. 


SPECIAL MACHINERY, 






















i} Drill Presses, g 
i Tap Drill pg 





A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00, 


S. ELLIOTT, Newton, Mass. 
ice 





We are making a specialty of "ens i Lashes, Hand Lathes, Foot Lathes, 0 Sen Eee t Drills, 


14 Inch ENGINE LATHES; | Foon trfimusry trian, Naw Your 


And are selling them at such very low 
= SHAPING AGHINES 


prices that even the Poverty- 
Stricken can afford to buy them. 

FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Don’t sleep another night until 
you write us for Photographs and 

Adapted to All Classes of Work 
to their Capacity. 


Prices. §S. AshtonHand Mfg. Co,, 


Toughkenamon, Pa. 


UPRIGHT DRILLS 


»... A SPECIALTY. 
Lepey ALL SIZES 





Circulars Furnished. 


BOYNTON & PLUMMER 


WORCESTER, MASS. 














Emery Wheel 
Surfacing Machine. 






















—- WITH—— 


Patent Quick Return 
Latest Improvements. 


sagirr E'or Catalogues 


heavy weights. 
heeis or wood-covered 


ia Solid, can be used, and table is easily | 


Base of machine has sufficient flare to give solid 
under 


floor foundation. ‘table is so supported, that it 


and Prices, oP 
‘ address, Ee 
my °5 
BICKFORD | :.:2 
a2 058 
7 \ socus 
on sa 
DRILL CO. SPRINGFIELD GLUE AND EMERY WHEEL CO., 


SPRINGFIELD, MASS. 
Cor.Front &Pike Sts. 


CINCINNATI, O. penn I 








Ex. Ex. 


(TRADE MARK) 


= PLUMBACO 
FACING 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 











L. W. Pond Machine Co 


Manufacturers of and 
Jealers in 


Iron Working Machinery. d : 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 

“6. Belt Shifter, 
1 ~~ tae Nov. 2, 










140 Union St. & 
Worcester, 
Mass. 


New Haven Mant’ Co. 


NEW HAVEN, CONN. 


IRON WORKING MACHINERY. 
William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'r Culvert, Cincinnati, 0. 


FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, 
121 CHAMBERS STREET. 


SULIT CARY 8 MOEN @ © 


SCRIPTION @ x SS 
Tee WIRE P OVER RV PErEEI SPRINGS NEWYORK CITY 















Send for circulars and 
prices 
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-D. SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
ENGINE LATHES, IRON PLANERS, 


SHAPERS and DRILLS. 








SEND FOR CIRCULAR. 





SEND FOR CATALOGUE. 
AMORRASTER MACHINE SCREW CO. 









Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND STEAM Ftrs’ Tels John Steptoe & Co. 


CINCINNATI, OHIO. 
Write for cuts and prices. 


HODCE’S 


* i\ Universal Angle Union 


?. aceneie 








A.J. SuITE Co. cma, 





Combining an elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe. 





STOCKS AND DIES FOR PIPE,BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC, 


— SEND FOR CATALOGUE. —— 


Manufacturers & Wholesale Agents, 


RBOLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST d 
Non-Conducting Covering for “rade: mark, 
Steam Pipe and Boilers. 
The only genuine Fossil Meal. Sold A mks 
in bags of 110 Ibs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St., N. Y. 7 e 


A. GIESE, *sole Proprietor. 


Abe MACHINERY C0, 


CLEVELAND, OHIO. 


Manufacturers of 


“AcME” 


“powbie’ Altomatic Boltcatters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also Separate Heads and Dies. =i 

: Send for Catalogue and Discounts, = ena 

Agents, Manning, Maxwell & Moore. New York. “—————-—--——__- 


Sterling Emery Wheel Co. "Ov" (TAAL ATE OF TENS 


——L,. BEST, Manager, —— 
MANUFACTURERS, 

and Supplies ~ant yee to any address on peneigs of Ten Centa 
West Sterling, Mass. Ayton # mapa 


: eet mesuppiycoltdeS: CHAS. A. STHELINGER & 00, Nees Detroit, Mich. 


E. L. Hall & Co *hiladelphia Pa,; 
Brown & King, Atlanta, Ga.; Taylor - 
STOW MANFG. CO., Binghamton, N. Y. 
FLEXIBLE SHAFTS, 


Bros., Pittsbu h, Pa.; Columbus Sup 
TAPPING and 


REAMING MACHINES, 


Vonks, ao ; Ripley ‘& Brou 
Portable Drills, 


_80n, St. Louis. 
ALSO FLEXIBLE 
BORING MACHINES 
















PAT. DEC. 5, 1882 
PAT. DEC. 4, 1883 
PAT. AU 

















NER 
tears ing Wire 


Especially atented to pointing wire rods and 
wire for drawing. 


For Machires or information, address 
the manufacturer, 


§. W. GOODYEAR, Lee Ct. 


— 


Powell Planer Co. 
Manfrs. IRON PLANERS 
Worcester, Mass. 





For Ironing Carriages 
and Wagons; Boring for 
Pinning sash, Doors and 
Blinds, also for Stair 


W. C. YOUNG & CO, “tecetstirers i 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


66 JOHN ST., Bridgeport, Ct.. 
MANUFACTURERS OF 
The Forbes Pat. Die Stocks, 
Power Pipe Cutting and Thre ad. 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
Special Mac hinery, etc., etc. 
WRITE FOR CATAL OGU E. 
Mention Paper. 


BEVEL GEARS, 


Cut Theoretically Correct. 


J For particulars and estimates apply to 
; BREHMER BROS. 
Machinists, 

440 N. 12th St., Philadelphia, Pa. 
































P, BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER. MASS. 





Ny 














TieNAS" REDUCING VALVE|2-! 
IVES SATISFACTION WHEREVER USED = 9 Ss 
OFFICE 22 CENTRALST.BOSTON.MASS. | & 
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HIGH SPEED POWER-TRAVELING CRANES. 


We are now prepared to build HIGH SPEED POWER TRAVELING CRANES for any capacity of 
load, any length of ranway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or mee tees ne in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on a are 100 feet and 200 feet per minute; the epeeds of 
toons, on bridge are 50 feet and 100 feet per minute; and there are four nee age | speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied beg without the least shock or 
jar from zero to maximum or to any intermediate speed, The loadis always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
= ‘rom the use of those Cranes which require the operator to apply the brake. We have 

ad one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years 
and we offer them with full confidence for the greatest range ofservice. We invite the correspondence 0 
partier interested in the subject. 


WM. SELLERS & CO. {moorporated, 
PHILADELPHIA, PA. 


Tat Love Aus TATTER Co. 


Double, Single, Angle- 
Bar, Gang. Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


SS Power Cushioned Hammer. 





Hamilton, 


OHIO. 













Send for New C Jatalogue. 


Russell & Gs. 
MASSILLON, OHIO, 


BUILDERS OF 


AvuTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SEND FoR CATALOGUE. 


16” ENGINE LATHES. 


FIRST CLASS WORKMANSHIP. 


ACCURATELY AND SUBSTANTIALLY BUILT, 
WITH OR WITHOUT COMPOUND REST AND TAPER ATTACHMENT. 


THE MULLER MACHINE TOOL CO., 


J. EX. LONERGAN & CO., 
211 Race Street, PHILADELPHIA, 


MANUFACTURERS OF 
pt age Regu- 


PATENT OILERS, ...":=**... 


Valves, for Locomotive, Stationary and Marin ne Boilers, 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD mILLING MACHINE, Complete. 
No. 38 DALLETT PORTABLE DRILL. 
One 24”"x24'"x6’ WHITCOMB PLANER. 


TALLMAN & McFADDEN, 
3S Market Street, Philadelphia, Pa, 











EICHTH AND EVANS ST. 
CINCINNAT S|, O. 





CYLINDER SIGHT 
FEED CUPS, 











Loz 










TRAUTWINE’S 


CIVIL ENGINEER’S POCKET-BOOK. 


“Beyond all question THE Bust. ractical manual for the engineer that has ever 
appeared.””—GEORGE L. VosE, C. E., “Manual for Railroad Enginee 


RAILROAD CURVES. EARTHWORK, + one and cost of. 
JOHN WILEY & SONS, New York. EK, & F, N. SPON, Lonpon. 


H. BICKFORD, 


MANUFACTURER OF 









EAGLE SE9 
ANVIL 
«83 WORKS, 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil, — Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 


a | lish anvil 
BORING AND TURNING MILLS. Bally" war 


LAKE VILLACE, N. H. | lower price. 


08G00D DREDGE 00, - ALBANY, N. Y. LATHES IN STOCK. 














RALPH R. OSGOOD, Pres. JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 

ITCHING ERRICKS, 


ee. a 


Excavators, 


MACHINES, 


One 82" x 20’ second hand, a bargain. 

One 36” x 16’ triple geared, very he avy, new. 
One §2"’ x 18’ “ce “a “ec ‘ “cc 
One 42” x18’ ‘* 66 46 $6 " 


ARE FOR SALE AT 
LOW PRICES, 


THE ABOVE 
VERY 


The Newark Machine Too! Works, 


Newark, N. J. 








~~ COMBINATION DREDGE, — 





southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 

——_, SOLE MAKERS 
Porter-Allen & Southwark 
Engines. 
Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 

INQUIRIES SOLICITED. 


Washington ‘Avenue "and Fifth Street, - = - PHILADELPHIA, PA. 


BEMENT, MILES & CO. 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 

1 


The Open Side Iron Planers, 


Adapted for , eg = of Machine Work, 
and. especiall o levee amount of the oe) anaes 
RP WIDE an ond <r. Y WORK necessi- eens. 
aaa the Large and Costly Planers of the 
regular style. 






































The QUALITY and aQUAnETy 
of work perform these 
Planers is POA RANTEED to be 
UNEXCELLED by that done on 
the — tools of the very 
best mak 


Prices, and detail- 
ed information on application. 


DETRICK & HARVEY, 


Mi Baltimore, Md. 
These tools are driven by the Sellers’ Spiral Planer Motion. 


Eciyse Corliss Engine. FRICK COMPANY, Bue, 


WAYNESBORO, PA. 
Non-Condensing, 


Condensing, 

Compound, 

40 TO 1,000 H.P. 
Send for Circulars. 
E.P. HAMPSON & 00 
36 CORTLANDT ST.,. 
NEW YORK, 
Sole Eastern Agents. — 








“ CORLISS.” 


d ‘A GENUINE 
M. J. TIERNEY, 20 NORTH CANAL STREET, CHICAGO, WESTERN ACENT. 





RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
1G) Balanced Valve. High Speeds. 
B \ Stationary Oilers. Best Economy. 

















Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALOAQ, NW. Y. 
SWEET’S | THE 
Measuring Machine. | SKIN f ENGINE C0. 
The only micrometer od 
that will not lose its = 
accuracy by wear. a 
Satisfaction Guaranteed. 
SYRACUSE 


TWIST DRILL CO. 
Syracuse, N, Y. 


GAS 
GINE. 


12 Sizes. 
1 to 60 H. P. 




















“PORTABLE AND STATION 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


ORTER-HAMILTO 
ENGINE. 


FOR HEAVY WORK & LARCE POW- 
ERS. EXTRA HEAVY DESICN. 
Send for Catalogue. 


J. WILLIAM TOD & Co., 


YOUNCSTOWN, OHIO. 
BARGAIN LIST. 


One 70 H. P. Stationary Boiler Second Hand. 
* 60H. P. 1 . 
5O H. P. “ 





Thousands 
in use in 
Europe, a 
36 engines 
running in 





“ “ “ 


N. Y.City. Two40H.P. “ . . 

K One 30 H. P. V ertic al vie ‘ 
all eat TWOISH.P. | _" 
N - > > > > $ ad 
a in One 40 s orta dle ngine : # 
faction gine hi a ® a. P. : ¥. Z : 
pueree- “ 60H. P. Stationary “ ° . 
“ 20 H. P. a7 “ : “ ‘ 
“« 90H. P. Vertical - . ° 


Two 12 H. P. . saa “6 
One Surface Planer, 27’ wide, “ a 
* Resawing Machine, 
* Circular Saw Mill, 52’’ Saw, 
New and Second Hand Shafting, Hangers, 


“ 


“ “ 


Pulleys 





# y and Belting. 
dt, “8. L. HOLT & CO., 


67 SUDBURY ST., Boston, Mass. 
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4EW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 HI. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
* anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. fordriving Dynamo Machines a@ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
LES AGENTS: V. I. s] UPSON 301 TELEPHONE BUILDING, {N. W. ROBINSON, cor. Clinton & Jackson Sts.,Chicago, Ill 
11,18 CORTLANDT STREET, N, » J ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 








BLESSING'S WATER CIRCULATOR ? PURIFIER 


Guaranteed to Absolutely Prevent Formation 0: 
Scale in Steam Boilers, 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the _ well- known 
Albany Steam Trap witha Filter of nove! 
construction, which has no rival in point or 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop an« 
Check Valves. Pamp Governors, Water Circuln 
tors and Puriflers, etc. 


Albany Steam Trap Go., a:sayr, x. x 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 
New York Agency, 18 Vesey St. 
OVER 25,000 
ENGINES SOLD. 

























En 
° ESS 





Friction Clutch 
has positive grip 
and positive re- 
lease. Built with 
double or single 
drums and cylin 
ders. All sizes, to 
hoist any load re 
quired. Send for 
circular. 


HORIZONTAL 

**Otto’’ Gas Engines. 
VERTICAL 

**Otto’’ Gas Engines. 
TWIN CYLINDER 

*Otto’’ Gas Engines. 
, COMBINED 
re» Otto” Gas Engines and Pumps, 
— COMBINED 


— “Otto” Gas Engines and Dynamos, 





—— 
Consume 25 to 75 Per Cent. Less Gas than 
ANY other Gas Engine doing the same work. 





-+COMPLETE STEAM PUMP) * 


(= ONLY SEVEN DOLLARS => 
DEMAND THIS\ PUMP 

(eo) me O10) =! 
DEALER 


BY “ALEXANDER TRAUD, 
East Ferry Street lron Works 
NEWARK, N. J. 


CURTIS aoe STEAM TRAP 


For returning steam, 
condensed unde r pres; 
sure,automatically in- 
to the boiler, under 
high or low pressure, 


OR WRITE. 
TO US FOR PRICES.:: 
Van DuZeEN'S PATENT 


AV/NN 1D IUP4-4 ns ah one 


SOLE MAKERS 
INCINNATI, 


IMPORTANT! 


We are now placing on the 
market 17”, 24”, and 27” Kngine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 

We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 
5200 Ibs. 

Weight of 27” with 10 ft. bed, 











Manufactured by 


CURTIS REGULATOR CC 


Boston, Mass. 





General Agencies: 
109 Liberty St., N. Y. 
66 N. 4th St., Phila., Pa. 
14 S. Canal St., Chicago, 111. 
707 Market St., St.Louis, Mo 


Send tor Circular No. 17. 


Machine Tools. 


New and Second-hand, on Hand. 








rr in.x6 ft. Engine Lathe, new. | 6500 Ibs. 

3 in, ~ > ome, n, “ 

ts I ad aisde ad om ig 4 " ‘ 
1S ne ose a 18 ft. Bridgeport a We furnish, without e xt ra 
16 i laisde)l, oa he ’ , o 
Ht ag fon o Biaisdell, « | Charge, Taper Attachment, Com 
24 in.xlo 14 20ft. “ mes, ” 4 y or 
2) vnx~ 19 de 14 1-3. Bridgeport, vs pound Rest, A ufomatic Stop i 
24 in. x16 ft. New Haven, good order. Carriage, Pulley Rest, Etc., in ad- 
27 in.x12 ft. - Blaisdell, fair order. bel 

30 in.x14 ft. is and L. pattern, new.| dition to regular attachments. 


3% in xl ft. Eng. Lathe Lowell, 


54 in.x30 ft. Engine Lathe, Niles good as new 


16 in. x42 im. Planer to new 
2 in.x4 ft, a ease new. 
2 in.x6 ft. - Powell, = WRITE FOR PRICES, WITH CUTS 
2 in.xb5 ft. <4 Hendey, new. 
26 in.x5 ft. . Biglow good, AND DESCRIPTIONS. 
26 in.x7 ft. ee Brettell, new. 
30 in.x7 ft - New Haven, fair | 
40 in.x® ft. ” Hewes & Phillips, new 
80 in. x10 ft. i Powell. 
12 | n. a. Shaper, Traveling Head, nev, 
2B Hewes & Philli ” 
13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, an Al, t 
“in, Shaper, Bridgeport, new. ' 
in. Bickioa a’ 
82 in. Drill, ickford, 
No. | Screw Machine, Wire Feed, Pratt & Whitney MANUFACTURERS 
(8 20-23 25-26 84in. Drills. 3 Bu in. Gadiel Drill. 
5 Screw Machine, ones & Lamson. . 
N.. 2 Die Sinkers, Pratt & Whitney. new. iwi h | | 
Center Bolt Cutter, new aC I n e Oo O Ss, 
Sin Cutting Off Machine. Star. 


Merrill Drops, 400 Ibs. good order. 

3-ment 2250 lb. Steam Hammer. 

M:ling Machines, Screw Machines, Slate Sensitive Drills. 

iang Drills, and full line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


159, 161, 163 and 166 EGGLESTON AYE., 
136, 138, 146, 148, 160, 152, 154.8. 6th St. 
CINCINNATI, OHIO. 


Warren Street and 62 College P lace, New York. (See our advertisement on last page.) 





E. PP. BULLARD, 


4 





; a 
MANUFACTURERS OF 


\MPROVED 






STEAM ENGINES rs 
&,,.'N { 
Yin vaRIET 
Sizes Varying from 


30 to 2000 Horse Fewer. 
Horizontal or Vertical, MNS 
Direct Acting or Beam, ‘a 


Condensing,Non-Condensing Se" 
or Compound. 


Send for Circular. 


—. 
Totive Power g 
PLANTS 

FURNISHED. 





Hemes & PHIL I APS, 


i - svar s bein WORKS 


Soy r ee ISS) 
a “ENGINES, 
Mm hich Pressure. 
Be condensinga’ Gny un, 
TUBULAR BOILERS. | 
GEO-A:‘BARNARD 


*AGENT = 











Rob ertyyn itehill enue) 


MaNnuFh AcTURER OF IMPROVE? 


C oR LSS swig 


n-8° stipe VALVE EN 
STATIONARY BOILERS, 
am 
Ro 


o\ 


WAND BRASS CAS we 


YORK OF Ficy 
Room 6, ; 
COAL AND /RON EXCHANGE, 





McLARE We 


CORLISS 
Engines, 


AIR 
_ Compressors 


- and 
a . BOILERS, 
HOBOKEN, N. J. 


JOHN 


omen BUILDER OF 











STEARNS Ww’ F’G. COMPANY, 
ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Tron supplied to the trade 
or the user. Send for Catalogues 


SAW MILLS and GENERAL MACHINERY, | | 





4 CATALOGUE. 


New York Store, 40 Cortlandt Street, Owing to the great de- 
SMITH & BARNHURST, ~~ __-_OMANAGERS. mand for our 1887 Catalogue, 
ag gino ral the first edition has been 

NO DANGER. exhausted. We are now get- 
FUEL ting out another edition and 

ORUDE will soon be prepared to 
~~ supply all that are wanted. 


KEROSENE. 


Pace HILL, GLARKE & 60, 
ine ¢o,, (ron Working Machinery, 


PP 
156 OLIVER ST., 








Adams & Richards Machine Co., 


New Brunswick, N. J. 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, | 








PROVIDENCE, R. I. ‘Boston, Mass. 












































































































16 AMERICAN 


MACHINIST 











“THE UNIVERSAL GRINDING MACHINE 
MADE BY 


Brown & Sharpe Mfze. Co., 


Providence, R.1I., U. Ss. A. 
TESTIMONIALS, 


Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, et 
Callownill and 2lst Sts., Philadelphia, Feby. 13, 1885. 
Brown & Sharpe Mfg. Co., Providence, R. 
Gentlemen :— Having used one of aaa smaller Universal Grinding Machines for four years and another of the 
larger size for ne arly two years, it gives us pleasure to say that they produce economically and well all the kinds of 
Pi work for which they are intended and we could not dis- 
pense with them. 





Yours eal, 
Wm. B. Bement & Son. 


Wm. Sellers & Co., Philadelphia. Feby. 7, 1885. 
Brown & Sharpe Mfg. Co., Providence. R. I. 

Gentlemen :—In reply to your inquiry of the 6th inst., we 
have tosay that we have been using your “* Universal Grind- 
ing Machine” almost constantly since June, 1880, with 
very satisfactory results. We_hope to add more to our 
plant as business increases, Yours Spray, 

. Sellers & Co. 


Pratt & Whitney Co., Mfrs. of Machine’ Tools, 

Hartford, Conn., U.S. A., Feby. 7, 1885. 
Brown & Sharpe Mfg. ¢ 

Gentlemen a Wehere| had in use since Aug,, 1882, one 
of your Universal eh He Machines, and since then have 
bought_two more. nd them ind ispensable in our 
- shop. It has become with od gia well understood, that 
> there is no way to make a good journal bearing and other 
© cylindrical surfaces,except by grinding. Such a machine 
must be perfect in its construction to answer the purpose. 
We find that these machines ho Bratt to all the require- 

ments. Very truly yours, The re & : on Co. 

A. Pratt, Pres’t. 


We have just published , a a. on the Construction 
and Useof Universal Grinding Machines, fully pitustrated, 
sent by Mail on receipt of P, O. money order for $1. 








Duplex Steam Pumps 


COPYRIGHT 1883 BY 


<<, WATER WORKS MACHINERY. 
THE GORDON & MAXWELL CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 96 Tibersy Street. 
PHILADELPHIA, 705 Arch Street, 
OHICAGO, 96 Lake Street. 





TRAVELERS 


WITH 


Weston’s Differential Pulley Blocks 


ANY CAPACITY.—————--———- 


The bridge has longitudinal motion on the tracks, and 
the trolley transverse motion on the bridge, so that the 
load may be picked up at any point between the tracks 
raised to any height, and laid down at any other point 


SOLE MAKERS, 


THE YALE & TOWNE MFG. COMPY. 


STAMFORD, CONNECTICUT. 
Now York—Chicago—Philadelphia—Boston. Catalogues on application. 


ENGINE LATHES, SHAPERS & DRILLS, 














PULLEY BLOCK TRAVELER. 











26-INCH BACK GEARED 


AND POWER FEED DBILL. 





a pright 
26 - Back Geared 


«| LODGE, DAVIS & CO. 


CINCINNATI, OHIO. 





88 Power "Feed | 


Drills 
Send For Prices. It Will Pay You. 


Notice of Engine Lathes on page 15.) 


E. E. CARVIN & CO. 
139 & 141 Centre Street, N.Y., 
MANUFACTURERS OF 


MACHINISTS’ TOOLS 


(See “* Important” 





GOULD & EBERHARDT, 


Near Market St, Depot, 
NEWARK, N. J. 


EBERHARDT’S 


PATENT 


DRILL PRESS. 








EBERHARDT’S 


Patent 


GEAR CUTTER. | a) 
Milling Cutters all Shapes and Sizes. 


Sizes, 18”, 25’, 86”,| Straight or Spiral Teeth. Width of face, 1-8 in. 
De # }to 3 in. Diameter, from 2 1-4 in. to 2 3-4 im 
50’, 60", 84’. 


SEND FoR CaTALOGUE 














THE PRATT & WHITNEY C0. 








HARTFORD, Connecticut. 
MANUFACTURE 
Ps Double Head» 
Borj Traverse Drills 
Orin | § For 5 in., 3 in. and smaller 
5 holes. 
48 in. and 66 in. Revolving Head Drillin, 
Swing. Machines, 











THE BILLINGS & SPENCER C0,,"%'2"."" 





—— MANUFACTUBERS OF —— 


BILLINGS” ‘renwer WRENCHES, 


Drop Forged of Bar Steel. Three Sizes. A full line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION. 
WARNER & Swasty,' sj euremiame, 





PLANERS, &c. 
NEW DESIGNS, 
QUICK DELIVERY, 
GREAT VARIETY. 









ENGINE LATHES, ie 


A 
oii" 
| a 





= am 





RADIAL 





GLOBBSB VALVSB OHUVUOEZ. 


Brass WoRKING MACHINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 








_ LATHES 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Cutting.—1 make ¢ to 
order, or cut teeth on g blanks sent tome. Of all kinds. a 7 
all sizes to six ft. dm. Small orders or large ones, Fine a. M. ATT, =N, 
cheap g. Small cast g. Ready made brass g by mail at bh 
price POaTSS with pertort, Pinned sonable. ‘bend for oat. 

‘acilities comple’ ‘erms 
+> Guo B. GRANT, 66 Beverly St., Boston, Mass. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


PRESIDENT. 
W. B. FRANKLIN, Vics-Presment. 


J. B. Prrrozk, Srorerary. 





DecemsBer 10, 1887 


DRILL, 








POND MACHINE TOOL Co. 


Successors to DAVID W. POND, | MANNING, MAXWELL & MOOBE, 


pel S Worcester, Mass. Sole Selling Agts., 111 Liberty St,, N.Y. 
— A J 
| I, & ‘ fe) 
° rs a) 
a A 3 
(x : 20 ae 
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lean © 
C . a 
(x) : 








Our 20 in. Drillis a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle, Gears and ¢ 
racks cut from the solid and have j ‘ 


all modern improvements, are made FO R PRO M PT D E - I VERY. 


pyapectas machinery, and sold very 


“Our Key Seating Machine 
will save enough in 60 days’ usetopay ments. Photos and prices on application. 
first cost; no shop can afford to do 
without one. e have now ready for 


prompt shipment, both Key Seat THE CG. A. GRAY CO., 
achines and 20in. Drills. Send for 477, 479, 481 Sycamore Street, Cor. of Webster. 


Photo. and Catalogue. 
W. P, DAVIS, North Bloomfeld, N. Y. CINCINNATI, O. 





17” and 20’ Lathes, with or without taper attach- 











PRATT & LETCHWORTH, 
PROPRIETORS 
BUFFALO, N. Y. 





And other Tools for the Manufacture of all kinds of 





STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORK. 





5 ron PRESSES, DIES, 


, DROP Tere.” DROP HAMMERS. 





Manufacturer 
—0{— 


APS &DIE 


| u.M.CARPENTER © 


PAW TUCKET.R.I. 








th 


“x 





